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OF CALIFORNIA—RESOURCES AGENCY WILLIAM E. WARNE, Director 


PARTMENT OF WATER RESOURCES 


BOX 388 
AMENTO 


February 1, 1965 


Honorable Edmund G. Brown, Governor, 
and Members of the Legislature of 
the State of California 


State Water Quality Control Board 
Gentlemen: 


Bulletin No. 65-62, "Quality of Surface Waters in Cali- 
fornia, 1962", reports on a data collecting activity authorized 
by Section 229 of the Water Code and administered by the Depart- 
ment of Water Resources in cooperation with 19 federal, state, 
and local agencies. Information is presented for 234 stations 
located on 123 streams (including 6 major aqueducts and canals) 
and 4 lakes throughout the State. 


The intense storms of early 1962 brought an end to the 
drought conditions experienced by the northern and central parts 
of the State during 1959-1961. Some temporary relief was also 
felt in parts of Southern California. The resulting higher flows 
reversed the trend toward increased seasonal deterioration in 
quality which was developing in the State's surface waters. For 
certain streams, notably the lower reaches of the San Joaquin 
River and some channels of the Sacramento-San Joaquin Delta, qual- 
ity conditions during the drought were, from an irrigation stand- 
point, the poorest ever reported. However, by mid-February 1962, 
conditions had improved substantially and the quality at all 
stations in the lower San Joaquin Valley was the best since 1958. 


In Southern California, the early rains brought a momen- 
tary respite from drought conditions resulting in improved quality 
conditions in a few streams along the coast. Inland, where the 
storms did not produce diluting runoff, quality conditions re- 
mained unchanged or continued to deteriorate. 


The serious salinity problem in the Colorado River near 
the International Boundary continued unabated, causing concern 
among authorities in both the United States and Mexico. Fortu- 
nately, the quality of California's water supplies from the 
Colorado River is virtually unaffected by this problem. 


Sincerely yours, 


Vy, cokes = —— 


Director 


state of California 
The Resources Agency 
DEPARTMENT OF WATER RESOURCES 


EDMUND G. BROWN, Governor, State of California 
HUGO FISHER, Administrator, The Resources Agency 
WILLIAM E. WARNE, Director, Department of Water Resources 
ALFRED R. GOLZE, Chief Engineer 
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AUTHORIZATION 


The activities of the Department's surface water quality 


program are authorized by Section 229 of the Water Code, which di- 


reets that: 


"The department ... shall investigate conditions of 
the quality of all waters within the State, including 
Saline waters, coastal and inland, as related to all 
sources of pollution of whatever nature and shall report 
thereon to the Legislature and to the appropriate re- 
gional water pollution control board annually, and may 
recommend any steps which might be taken to improve or 
protect the quality of such waters." 


CHAPTER I. INTRODUCTION 

It is axiomatic that a usable as well as abundant source 
of water is essential to the development of California. Accord- 
ingly, it is necessary that the quality of the State's surface water 
supplies be determined to complement the determination of quantity. 
In addition, to insure that California's rapidly expanding economy 
and increasing population are provided with a usable supply of sur- 
face water, the early detection and control of quality impairment is 
necessary. 

As the importance of good quality water became more appar- 
ent to water users throughout the State, attempts to gather quality 
information increased. However, except for certain areas such as 
portions of the Central Valley and Southern California, much of the 
data is scattered as to location and of a discontinuous nature. 
Realizing the need for detailed information about the quality of the 
State's surface waters and for a comprehensive program of surveil- 
lance, the State of California began to systematically examine their 
Quality early in 1951. Since that time, this program has been con- 
ducted by the Department of Water Resources in cooperation with a 
number of agencies and organizations. 

This bulletin is the seventh in a chronological series of 
reports on surface water quality conditions in California. Data 
presented were collected by the Department of Water Resources and 
its cooperators. In addition to basic data, this bulletin contains 
evaluations and interpretations of significant variations in quality 


detected during 1962. 


Because the quality of surface waters is subject to fre- 
quent and substantial change, the Department of Water Resources, as 
an aid to interested agencies and individuals, also publishes a 
monthly report on the subject. It is entitled "Quality of Califor- 
nia Surface Waters in (Month, Year)". The monthly reports present 
current information for many of the locations described in this re- 
port plus a brief summary of significant changes in quality that 


have taken place between issues. 


Prior Reports 


Data for previous periods are included in the following 
publications. 


California Department of Public Works, Division of Water 
Resources, Water Quality Investigations. "Quality 
of Surface Waters in California, 1951-1954." Report 
M@> Iss 


California Department of Water Resources, Division of 
Resources Planning. "Quality of Surface Waters in 
California, 1955-1956." Bulletin No. 65. 


----. "Quality of Surface Waters in California, 1957." 
Bulletin No. 65-57. 


=---, "Quality of Surface Waters in California, 1958.” 
Bulletin No. 65-58. 


----. "Quality of Surface Waters in California, 1959, 
Part I, Northern and Central California." Bulletin 
No. 65-59. 


----. "Quality of Surface Waters in California, 1959, 
Part II, Southern California." Bulletin No. 65-59. 


----. "Quality of Surface Waters in California, 1960- 
1961, Volume I, Northern and Central California." 
Bulletin No. 65-61. (In two parts: (1) text, 

(2) baste data. ) 


----. "Quality of Surface Waters in California, 1960- 
1961, Volume II, Southern California." Bulletin 
No. 65-61. 


Objectives 


The objectives of this program are: 

(1) To determine the quality of the State's surface 
waters through a network of sampling stations representative of all 
significant streams and lakes in the State; 

(2) To detect changes in the quality of surface waters 
and alert control agencies when adverse changes are noted; 

(3) To determine trends in surface water quality; 

(4) To record and catalogue the data in a readily avail- 
able form; and 

(5) To disseminate the data and information gathered to 


interested agencies as soon as practicable. 


Scope of the Report 


During 1962, water samples were collected and analyzed 
for 234 stations situated on 123 streams (including 6 major aque- 
ducts and canals) and 4 lakes throughout the State. The location 
of these stations are shown on Plate 1. Included in the 234 sta- 
tions are 22 stations maintained by the U. S. Bureau of Reclamation 
as a part of its program for operation of the Central Valley Proj- 
ect. In addition to the statewide network of sampling stations, 
the Department of Water Resources maintains in cooperation with the 
U. S. Bureau of Reclamation a network of stations in the Sacramento- 
| San Joaquin Delta for the purpose of determining the encroachment 
of salinity from tidewaters into the Delta. Information gathered 
under this auxiliary program is also described in this report. Lo- 
cations of stations in this network which, it is emphasized, is in- 


dependent of the statewide network of stations are shown on Plate 2. 
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Chapter 2 contains a discussion of the mineral quality of 
surface waters as found throughout the State in 1962. Discussion 
is presented in successive order by water pollution control regions 
which are numbered and named substantially in accordance with the 
major surface drainage basins with which they are, in essence, co- 
terminous (see Plate 1). The nine water pollution control regions 
are: 

North Coastal Region (No. 1) 

San Francisco Bay Region (No. 2) 

Central Coastal Region (No. 3) 

Los Angeles Region (No. 4) 

Central Valley Region (No. 5) 

Lahontan Region (No. 6) 

Colorado River Basin Region (No. 7) 

Santa Ana Region (No. 8) 

San Diego Region (No. 9) 

For convenience in presentation, the Central Valley Region (No. 5) 
has been divided into four separate areas as follows: 5a, which 
encompasses the Sacramento Valley and its tributary watershed; 

5b, the San Joaquin Valley; 5c, the Sacramento-San Joaquin Delta; 
and 5d, the Tulare Lake Basin (the southern one-half of the San 
Joaquin Valley). 

Chapter 3 contains a discussion of quality characteristics 
of the State's surface waters other than those described by the con- 
centrations of the common mineral salts as found in 1962. Included 
are presentations pertaining to arsenic, detergents (ABS), the minor) 
constituents (heavy metals), dissolved oxygen, bacteriological 
guality, and radioactivity. 

ie 


Appendix A describes the procedures employed under the 
program and presents a discussion of the criteria utilized in eval- 
uating the quality of water relative to existing or anticipated 
beneficial uses. 

Appendix B contains the data collected under the program. 
The tabular data are segregated according to location within a par- 
ticular water pollution control region and also according to the 
type of data. At the forefront of Appendix B is an index to the 
tabular data. In addition to listing the pages on which tabular 
data may be found, the index contains information pertaining to the 
location, period of record, frequency of sampling, and the collect- 
ing agency for each station. This index should also be used in 


identifying the station locations shown on Plate l. 
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CHAPTER II. MINERAL QUALITY 

The basic quality characteristics of all waters are those 
imparted by the kinds and amounts of minerals with which they come 
in contact as they proceed through the hydrologic cycle. These 
characteristics can be altered substantially and made even more 
complex by the water-associated activities of man. The concentra- 
tion and chemical composition of dissolved minerals at any one time 
and for any particular water are categorized as its mineral quality. 
The concentration of chemical constituents and combinations of con- 
stituents in water vary considerably. Likewise, their effect on 
the beneficial uses of water is quite variable. With respect to 
surface waters, this variation in mineral quality is constantly 
changing, at times only slightly while at other times quite radi- 
cally depending on the factors which influence the flow of water at 
a particular location. Accordingly, these characteristics are re- 
peatedly examined through the process of sampling, laboratory anal- 
yses, and evaluation to determine whether or not they have changed, 
what the magnitude of change is, its probable cause, whether or not 
there is a definite pattern or trend attached to such changes, and 
what effect this may have on the beneficial use of the particular 
water in question. 

This chapter describes the general mineral character of 
California's surface waters and discusses the significant changes in 


mineral quality which occurred during 1962. 


North Coastal Region (No. 1) 


Thirty-two stations were maintained on 19 streams in this 


region in 1962. Waters of streams in the northern portion of the 
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region are predominantly calcium-magnesium bicarbonate, while the 
remaining streams are generally calcium bicarbonate in character. 
Boron is present in significant but generally tolerable quantities 
in certain streams, notably the Shasta, Russian, and Upper Eel 
Rivers. In general, the mineral quality of streams in this region 
is excellent for all but the most exacting requirements. 

During 1962, there were few significant changes in the 
mineral quality of streams in the North Coastal Region. In May 
1962, a maximum value of record for the concentration of phosphates 
of 1.6 ppm was reported for station 3, Klamath River near Klamath. 
The Reon tasiion of boron in waters of Outlet Creek near Longvale 
(station 5b), tributary to the Eel River, near Dos Rios, exceeded 
0.5 ppm throughout the summer of 1962. The maximum concentration 
for the year, 3-1 ppm in September, is the second highest value for 
boron reported at this station. The maximum value of record, 


4.2 ppm, was reported in September 1961. 


San Francisco Bay Region (No. 2 

There were five quality stations maintained on as many 
streams in this region during 1962. In addition to those streams 
directly tributary to San Francisco Bay, data for two stations, 
maintained by the U. S. Bureau of Reclamation to observe changes in 
the quality of the Sacramento River in its final tidal reach, are 
included only as a matter of information since they fall within the 
boundaries of the region. Discussion of the variation of quality 
in the tidal reaches of the river system will be found in the sub- 
sequent section of this report under the heading "Central Valley 


Region (No. 5) - Sacramento-San Joaquin Delta (subregion 5c)". 


meet 


Waters of principal streams tributary to San Francisco 
Bay are bicarbonate in type with calcium generally the predominant 
cation. Mineral concentrations (total dissolved solids) range from 
100 to 550 ppm for the Napa River and Coyote and Los Gatos Creeks, 
and from 150 ppm to as high as 1,100 ppm for Arroyo Del Valle and 
900 ppm for Alameda Creek. Boron frequently exceeds 0.5 ppm in the. 
Napa River, Arroyo Del Valle, and Alameda Creek. Waters of the 
latter streams normally range from moderately hard to very hard. 
Occasionally the other streams in the region carry water which is 
considered very hard. 

After having been dry since early summer 1961, flow re- 
sumed early in 1962 at stations 73, Alameda Creek near Niles; 71, 
Arroyo Del Valle at Veterans Hospital; and 82, Coyote Creek near 
Madrone. In January 1962, waters of Alameda Creek at Niles had a 
specific conductance of 1,470 micromhos (approximately 900 ppm, 
total dissolved solids), the second highest value for total mineral 
concentration recorded at this station. The boron concentration 
was 1.0 ppm. In February 1962, the boron concentration for waters 
of Arroyo Del Valle was reported at 2.9 ppm, somewhat less than the 
maximum concentration of 3.3 ppm reported a year earlier. Boron 
concentration in both these streams decreased in succeeding months 
remaining near the 0.5 ppm level in Alameda Creek but rising to 
near the 1.0 ppm level in Arroyo Del Valle. 

A minimum value of record for specific conductance of 195 
micromhos (about 120 ppm, total dissolved solids) was reported for 


Los Gatos Creek at Los Gatos (station 74) in November 1962. 
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Central Coastal Region (No. 3) 


Fourteen stations on 11 streams were in operation in this 
region during 1962. The widespread rains early in the year caused 
flow to resume at several stations, some of which had been reported 
as dry for many months. In March 1962, streamflow was reported at 
station 44a, Cuyama River near Garey (dry since May 1960), and 
station 43a, Salinas River at Paso Robles (dry since June 1960). 

Streams of the northern portion of this region (San 
Lorenzo and Carmel Rivers and Soquel and Uvas Creeks) are calcium 
bicarbonate in character. Waters of Soquel Creek are very hard. 
Mineral concentrations in the Pajaro River at Chittenden (station 77. 
vary substantially with considerably higher concentrations and 
changing characteristics at low flows. Boron at this station gen- 
erally exceeds 0.5 ppm, ranging as high as 2.0 ppm, and the waters 
are frequently very hard. The high mineral concentrations in the 
Pajaro River at this location can be attributed to its major trib- 
utary, the San Benito River. Waters of the San Benito River are 
magnesium-sodium bicarbonate-sulfate in high concentration (total 
dissolved solids are usually in excess of 1,200 ppm). Boron is 
seldom less than 1.5 ppm and the waters are very hard with values 
for total hardness reported as high as 702 ppm. 

Waters of the Salinas River and its tributaries, the major 
stream system in the Central Coastal Region, are calcium bicarbon- 
ate with concentrations of total dissolved solids generally below 
500 ppm except at the uppermost station, Salinas River at Paso 


Robles (43a), where the concentration has been as high as 1,280 ppm. 
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They range from moderately hard to very hard. The mineral quality 
at the lowermost station on this stream system, Salinas River near 
Spreckels (station 43), is at times strongly influenced by the 
effluent from Alisal Sanitary District Sewage Treatment Plant which 
is discharged to the river upstream from the sampling point. Con- 
sequently concentrations of various minerals at this station are 
higher than those found in the natural flow. 

Streams in the southern portion of the region are calcium- 
magnesium sulfate (Cuyama River) or calcium-magnesium sulfate- 
bicarbonate (Santa Ynez River) in character and the waters are very 
hard. Waters of the Cuyama River near Garey (station 44a) are ex- 
tremely hard with values for total hardness ranging from 451 to 
990 ppm. Total dissolved solids concentrations at this station are 
the highest for any location in this region and range from 875 to 
1,760 ppm. 

The most significant changes in surface water quality for 
the Central Coastal Region during 1962 took place in response to 
the resumption of flow at several locations. The quality of water 
flowing in the Salinas River at Paso Robles (station 43a) was con- 
siderably better than that found at this location during the period 
of flow recorded in 1960. Flow lasted three months (March, April, 
and May) in 1962 and the concentration of total dissolved solids 
ranged from 424 to 650 ppm. During the period of flow in 1960 
(February through June), total dissolved solids at this station 
ranged from 338 to 886 ppm but was above the 700 ppm level for all 
months except February. Minimum values of record for concentrations 


of total hardness (451 ppm) and total dissolved solids (875 ppm) 


tls 


were reported for waters of the Cuyama River near Garey (station 44a 
in May 1962. As pointed out earlier in this section, there had 
been no flow at these two stations since spring 1960. 

The trend toward increased mineral concentration in the 
Pajaro River at Chittenden (station 77) which developed during the 
dry years of 1960 and 1961 receded for only a short time. This was 
during the period of heavy runoff that occurred in March, April, 
and May 1962. Values for specific conductance varied between 1,830 
and 2,170 micromhos throughout the remaining months of the year with 
the higher values approaching the maximum value of record (2,200 
micromhos) reported in November 1954. The previous maximum value 
for chloride concentration (374 ppm) at this station was exceeded 
three times in 1962 and a new maximum of record of 382 ppm was es- 
tablished in January 1962. Likewise the concentration of boron ex- 
ceeded the previous maximum of record (2.0 ppm) three times and a 
new maximum of 2.4 ppm was established. It is interesting to note 
that mineral concentrations in waters of the San Benito River, the 
Pajaro River's principal tributary, while substantial, were gen- 
erally slightly lower than those of the previous year. However, 
new maximums of record for chloride concentration (260 ppm) and 
total hardness (715 ppm) were established for the sampling station 


(station 77a, San Benito River near Bear Valley Fire Station). 


Los Angeles Region (No. 4 
During 1962, data pertaining to the quality of surface 
waters in this region were collected at 15 stations located on 12 


water sources. Included are stations near the termini of the 


== 


Colorado River Aqueduct and the Los Angeles Aqueduct. The latter 
conveys water from the Owens River Basin located in the Lahontan 

Region (No. 6) to the Los Angeles area. These aqueducts are the 

principal sources of surface water supplies for the metropolitan 

area of Southern California. 

The quality of surface waters in the Los Angeles Region 
varies considerably from stream to stream and at any particular lo- 
cation may be strongly influenced by imported water and the multiple 
use, including the disposal of waste water, to which these waters 
are put. Quality conditions in the various stream systems are dis- 
cussed in the following paragraphs beginning at the western end of 


the region and moving east and south to the eastern boundary. 


Ventura River System 


Waters of the Ventura River and its principal tributary, 
Matilija Creek, are calcium sulfate-bicarbonate in character and 
very hard. Total dissolved solids range from 200 to 1,200 ppm in 
the Ventura River and from 400 to 1,700 ppm in Matilija Creek. Dur- 
ing periods of low flow, the concentration of boron in Matilija 
Creek exceeds 1.0 ppm. A trend toward increased mineral concentra- 
tion in Matilija Creek developed after the period of heavy runoff 
recorded in the spring of 1958, reaching a maximum in December iclenle 
This trend was reversed in 1962 in response to the dilution afforded 


by heavy amounts of precipitation that occurred. 


Santa Clara River System 


In the Santa Clara River Valley of Ventura County, waters 


of the Santa Clara River and its tributaries are calcium-sodium 
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sulfate in character and are extremely hard. Except for Santa Pauli 
Creek, values for boron are usually in excess of 0.5 ppm and fre- 
quently higher than 1.0 ppm. Concentrations of sulfate are often 
extremely high and seldom fall below 250 ppm, the upper limit for 
sulfate concentration recommended in the U. S. Public Health Servic 
Drinking Water Standards. At the uppermost station on this system, 
Santa Clara River near Los Angeles-Ventura County Line (station 46) 
sulfate has been reported as high as 3,368 ppm, and at the lowermos 
station, Santa Clara River near Santa Paula (station 46a), as high 
as 971 ppm. 

In March 1962, heavy rains produced a runoff sufficient 
enough to dilute the mineral concentrations at station 16, Santa 
Clara River near Los Angeles-Ventura County Line, such that minimum 
values of record for total dissolved solids (484 ppm), total hard- 
ness (270 ppm), and sulfate concentration (214 ppm) were produced 
at this station. Likewise at station 46c, Piru Creek near Piru, 
minimum values of record for total dissolved solids (545 ppm), tota 
hardness (328 ppm), and sulfate (254 ppm) were reported. While min 
eral concentrations were lower in 1962 than in 1961 at the other 
stations in the watershed, no dramatic changes in quality similar 


to those described above were recorded. 


Los Angeles River System 


The lower reaches of the Los Angeles River serve as a 
drainage facility for the conveyance of industrial waste water and 
storm runoff through the Los Angeles metropolitan area. Conse- 


quently the quality of water flowing in the channel is extremely 
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variable. During periods of high runoff, mineral concentrations 

are low; however, during most of the year when there is little 
natural runoff, concentrations are high. At station 47, Los Angeles 
River at Los Angeles, the water is usually sodium sulfate-chloride 
in character and very hard. At station 48, Los Angeles River at 
Long Beach, situated near where the stream enters the Pacific Ocean, 
the water is usually of such poor quality that it is unusable for 
any recognized beneficial use. This is because the flow consists 
almost entirely of highly concentrated, often toxic, waste water. 
Since the station is in the tidal reach of the river, analyses at 


times indicate the presence of sea water. 


San Gabriel River System 


Included in this system is the Rio Hondo, a bifurcation 
of the San Gabriel River. 

Native water in the San Gabriel River system is calcium 
bicarbonate in character with total dissolved solids between 190 
and 350 ppm, and moderately hard to very hard. At times Colorado 
River water is released to the system above Whittier Narrows and 
the mixture used to artificially recharge ground water by spreading 
in the channels of the San Gabriel River and Rio Hondo. Conse- 
quently at the downstream stations, the water at these times takes 
on the chemical characteristics of the imported water, becoming 
calcium-sodium sulfate water. Total dissolved solids are on the 


order of 700 ppm and total hardness increases to around 350 ppm. 


The Los Angeles and Colorado River Aqueducts 


As stated earlier, these conveyance facilities constitute 


the major source of surface water supply for the metropolitan area 
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in the region, and (so far as the Colorado Aqueduct is concerned) 
in the neighboring regions to the south, the Santa Ana (No. 8) and 
San Diego (No. 9) Regions. 

Water from the Los Angeles Aqueduct (which comes from the 
Owens River Basin) is sodium-calcium bicarbonate in character, soft 
and of excellent mineral quality. Total dissolved solids vary 
little, ranging from 159 to 259 ppm. 

Water from the Colorado River Aqueduct is calcium-sodium 
sulfate in character with total dissolved solids ranging from 597 
to 830 ppm. It is very hard, total hardness ranging between 300 an 
400 ppm. 

As is to be expected, there is little fluctuation in min- 
eral concentration in the waters of the two aqueducts throughout th 
year. During 1962, mineral concentrations in waters of the Los 
Angeles Aqueduct were generally lower than those reported in 1961. 
In contrast, mineral concentrations in waters of Colorado River 
Aqueduct continued to increase. The increased concentration devel- 
oped after a period of minimum concentration recorded during the 
last half of 1958 and throughout 1959. However, the concentrations 


were below the maximum values reported in 1956 and 1957. 


Central Valley Region (No. 
As stated in the previous chapter, because the Central 
Valley is so extensive it has been divided into four separate areas 
for the purposes of this report. They are: 5a, the Sacramento Rive 
Valley and its tributary watershed; 5b, the San Joaquin River Valle 


5c, the Sacramento-San Joaquin Delta; and 5d, the Tulare Lake Basin 
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Sacramento River Valley Subregion a 

Included in this discussion are the waters of the major 
tributaries of the Sacramento River: the Pit, Feather, Yuba, and 
American Rivers, and 18 other significant tributaries. During 
1962, there were 52 stations in operation in this subregion. 

Waters of streams tributary to the Sacramento River above 
Shasta Dam are primarily calcium bicarbonate in character, soft, 
and of low mineral concentration. Streams tributary between Keswick 
and Red Bluff are similar in quality but somewhat harder. Eastside 
tributaries between Red Bluff and Chico are bicarbonate with no 
predominant cation, soft, and of low mineral concentration. Waters 
of the Feather and Bear Rivers are calcium-magnesium bicarbonate 
while those of the Yuba and American Rivers are calcium bicarbonate. 
Except for the Bear River, whose waters are at times moderately 
hard, waters of all four streams are soft and mineral concentrations 
are quite low. 

The quality of water in west side tributaries south of 
Red Bluff varies substantially from those on the east side of the 
valley and those above Red Bluff. Mineral concentrations are some- 
what higher, the waters range from moderately hard to very hard, 
and boron is present in significant concentrations. Waters of Red 
Bank, Elder, Thomes, and Stony Creeks are calcium, or calcium- 
magnesium, bicarbonate in character while those of Clear Lake-Cache 
Creek are magnesium-calcium bicarbonate in character. In Putah 
Creek, the most southerly stream, the waters are magnesium- 
bicarbonate. High concentrations of boron are consistently reported 


for Cache Creek. At station 80, Cache Creek near Capay, the boron 
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concentration generally exceeds O.5 ppm and frequently is greater 
than 1.0 ppm. At station 79, North Fork Cache Creek near Lower 
Lake, boron exceeds 2.0 ppm except during periods of excessive run- 
off in winter. In the past, boron concentration in waters of Putah 
Creek near Winters (station 81) frequently exceeded 0.5 ppm. How- 
ever, since Monticello Dam was constructed and the reservoir placed 
in operation, the level of concentration has been consistently 
below O.5 ppm. 

During 1962, there were few significant changes in the 
quality of water in streams tributary to the Sacramento Valley. A 
maximum value of record for boron concentration (0.8 ppm) was es- 
tablished for waters of Stony Creek near Hamilton City (station 1338 8 
A minimum value of record for boron (0.1 ppm) was established at 
station 41, Clear Lake at Lakeport, in October. The level of boron 
in Cache Creek rose to peaks of 5.4 ppm at station 79, North Fork 
near Lower Lake, and 3.1 ppm at station 80, near Capay. However, 
these values were below the maximums of record reported for these 
stations. 

The mineral quality of water in the Sacramento River, as 
would be expected, varies depending on the degree of influence im- 
posed upon it by the more concentrated drainage waters, sewage and 
industrial wastes, and effluent ground waters which tend to degrade 
it, and by the less concentrated flows of the tributary streams 
which tend to "sweeten" it. Below Shasta Dam, it is calcium bicar- 
bonate in character and soft, with total dissolved solids ranging 
from 67 to 102 ppm. At the Freeport station, well below the city 


of Sacramento and the American River, the last tributary before the 
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Delta, it is still bicarbonate in character and soft. However, the 
major cations, calcium, magnesium, and sodium, are nearly equal in 
concentration and total dissolved solids range from 68 to 169 ppm. 
The quality of the Sacramento River is excellent throughout its 
length. In February 1962, a maximum value of record for specific 
conductance of 143 micromhos was established at Keswick (station 12). 
However, this is a matter of record only and has little practical 
significance. 

The quality of drainage water entering the Sacramento 
River from the valley floor is measured at two locations, each on a 
major tributary drain. Water from the Colusa Trough is sodium- 
magnesium bicarbonate, soft to very hard, with values for total 
dissolved solids reported as high as 900 ppm. Waters of Sacramento 
Slough are bicarbonate in character, soft to moderately hard, with 


total dissolved solids ranging up to 440 ppm. 


San Joaquin River Valley Subregion b 

This subregion encompasses the entire northern one-half 
of the San Joaquin Valley. Surface drainage is to the San Joaquin 
River. In 1962, there were 20 stations in operation in the area 
under this program. Additional data were obtained at five stations 
operated by the U. S. Bureau of Reclamation. Two new stations, San 
Joaquin River at Crows Landing Bridge (26b) and San Joaquin River 
at Patterson Bridge (27a), were added to the network in January. 
These stations were established to more adequately determine the 
Quality of water in the lower reaches of the San Joaquin River where, 


at times, it has been critical. Sampling at both stations will 


Se 


provide data representative of the quality in a relatively long 
reach of the stream. Historical data collected by the Department 
of Water Resources and the U. S. Bureau of Reclamation are availab 
for these locations. 

Waters of the major east side streams above the valley 
floor -- the San Joaquin, Fresno, Chowchilla, Merced, Tuolumne, an 
Stanislaus Rivers -- are generally calcium bicarbonate in characte 
and soft, with low mineral concentrations. Highest mineral concen 
trations for this group have been reported at station 114, Chow- 
chilla River at Buchanan Dam site (the maximum value of record for 
total dissolved solids is 481 ppm). 

As they move across the valley floor, waters of the east 
side streams increase in mineral concentration. The degree of in- 
crease varies with the particular stream, depending on the factors 
which tend to bring about the increase. The stream which experi- 
ences the greatest increase in mineral concentration is the Tuolun 
River. At the upstream station, below Don Pedro Dam (31a), the 
waters are as described above with a total dissolved solids concer 
tration of 117 ppm being the maximum. At the next station, Hickma 
Waterford Bridge (30), the waters vary in character from calcium- 
sodium-magnesium bicarbonate at moderate flows to sodium chloride 
at low flows. Overflow of saline water from abandoned and partial 
used gas wells, located along the reach of the river between the 
two stations, contributes substantially to the degradation in the 
quality in the stream, particularly at low flows. The chloride 
concentration increases about tenfold when the discharge is low. 


During the past three years, the range in chloride concentration I 
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varied approximately between 10 and 120 ppm. At the lowermost sta- 
tion, Tuolumne City (31), located a few miles upstream from the con- 
fluence with the San Joaquin River, mineral concentrations at the 
lower flows are approximately double those at the Hickman-Waterford 
Bridge station. Surface drainage, effluent ground water, sewage, 
and waste from additional gas wells contribute to the increased con- 
centration and the waters become sodium chloride in character. 
Total dissolved solids at this station have ranged from 34 ppm to 
as high as 686 ppm and the chloride concentration from 7 to 298 ppm. 
The trend toward increased mineral concentration in the Tuolumne 
River at the two valley floor stations which began in 1959 was re- 
versed in 1962, and mineral concentrations, especially at the 
Tuolumne City station, were substantially lower than in the previous 
three years. 

Large quantities of water are imported to the San Joaquin 
Valley from the Sacramento-San Joaquin Delta via the Delta-Mendota 
Canal. At its terminous near Mendota (station 92), the water in the 
canal is sodium chloride-bicarbonate in character, and soft to hard 
with moderate concentrations of dissolved solids. The water, of 
course, generally varies in quality in response to the changes in 
quality which take place at the intake in the Sacramento-San Joaquin 
Delta, near Tracy. 

The quality of water in the main stem of the San Joaquin 
River between Mendota and the Delta is influenced by many factors. 
Accordingly, there-is considerable variation in quality throughout 
its length. At Mendota (station 25), most of the water is imported 


water delivered via the Delta Mendota Canal. Consequently the 
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quality of water at this station is not necessarily representative 
of the natural quality of water in the San Joaquin River and there 
is no consistent predominance of a specific cation or anion. The 
principal cations are sodium and calcium and the dominant anions ar 
bicarbonate and chloride. Total dissolved solids have ranged from 
18 ppm (when the San Joaquin River was in flood) to 753 ppm. 

During the irrigation season, all of the flow between Men 
dota and a point opposite the city of Dos Palos is diverted. Con- 
sequently water at the next sampling station, Fremont Ford Bridge 
(25c), some 50 miles downstream from Dos Palos, consists entirely 
of return water accumulating an unspecified distance above the sta- 
tion and from Sait Slough, the major natural drain for a large area 
in western Merced County. At this point, waters of the San Joaquin 
River contain the highest concentrations of salts to be found any- 
where throughout its length. They vary in character from sodium 
chloride to sodium-calcium chloride-sulfate. Total dissolved solid 
have ranged from 67 ppm (flood stage) to 3,350 ppm. Except during 
flood flows, the waters are extremely hard (maximum reported value 
for total hardness is 1,240 ppm) and chlorides and sulfates are 
present in concentrations frequently in excess of 250 ppm. Gener- 
ally, the quality of these waters is poor and occasionally it has 
been degraded to the point of being unusable. 

In general, the quality of water in the San Joaquin River 
improves at each successive downstream station. This is brought 
about by the dilution afforded by the major tributaries -- the 
Merced, Tuolumne, and Stanislaus Rivers -- as well as spillage from 


the irrigation canal systems operated by the larger irrigation 
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districts which obtain their supply principally from the tributaries. 
However, there is a tendency for the mineral concentrations to in- 
crease in the relatively long reach between the Merced and Tuolumne 
Rivers. This is due to the fact that drainage water, other waste 
waters, and effluent ground water infringe heavily on the dilution 
gained from the Merced River. As a result, a secondary peak in 
concentration on the San Joaquin River far less severe than that at 
Fremont Ford Bridge occurs in the vicinity of the Grayson station 
(26) located a short distance above the confluence with the Tuolumne 
River. At times this peak in concentration is found further up- 
stream at the Patterson Bridge (27a) or Crows Landing Bridge (26b) 
stations. Total dissolved solids at the Grayson station have ranged 
from 54 ppm (flood flow) to 1,140 ppm, and the water varies in 
character from calcium bicarbonate to sodium chloride. 

The lowermost station, San Joaquin River near Vernalis 
(27), marks the downstream end of the San Joaquin River Valley and 
the beginning of the Sacramento-San Joaquin Delta. All surface 
water flow from the valley passes this point and at the same time 
it. 1s above the influence of tidal action. It is, therefore, one 
of the key stations in the network operated under this program. The 
water at station 27 is generally sodium chloride to sodium chloride- 
bicarbonate in character, moderately hard to hard (soft during high 
stages of flow) with total dissolved solids ranging from 52 (at high 
stages) to 1,220 ppm. As at all other stations in the lower reaches 
(between Fremont Ford Bridge and the Delta) of the San Joaquin 
River, mineral concentrations at times attain a level considered 


eritical for irrigation, the river's prime use. 
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The trend toward increasing mineral concentration in water 
of the San Joaquin River which developed during the dry years 1959, 
1960, and 1961, was abruptly reversed by the heavy rains of Februar} 
and March 1962 and successively improved by increased runoff in the 
Merced and Stanislaus Rivers during June 1962 which resulted from 
the first substantial snowmelt since 1958. In December 1962, min- 
eral concentrations at the Fremont Ford station (25c) jumped 
abruptly upward and exceeded the concentrations reported in the 
three previous years. Specific conductance was reported at 3,840 
micromhos and the chloride concentration was 885 ppm. These values, 
however, did not exceed the maximum values of record of 5,410 micro- 


mhos and 1,330 ppm recorded in late October 1955. 


Sacramento-San Joaquin Delta Subregion Cc 

This subregion contains the central portion of the Central 
Valley and is the focal point for all waters draining toward the 
Pacific Ocean from the Sacramento and San Joaquin Valleys. Includec 
is the Sacramento-San Joaquin Delta, which extends west to Suisun 
Bay, and the watersheds of the Cosumnes, Mokelumne, and Calaveras 
Rivers which are tributary to the Delta from the east. In 1962, 
there were 23 stations in the area, 17 in the Delta, and 6 on the 
eastern tributary streams. Additional data for the Delta are col- 
lected at 11 stations operated by the U. S. Bureau of Reclamation. 

Waters of the eastern tributaries are calcium bicarbonate 
in character and soft, with low concentrations of dissolved minerals 

The quality of water in the Sacramento-San Joaquin Delta 


is quite variable and is influenced primarily by five important 
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factors. These are: (1) the tidal motivated incursion of saline 
water from Suisun Bay into the Delta, (2) flow and quality condi- 
tions in streams tributary to the Delta, (3) diversions to, and re- 
turn flows from, the many irrigated islands in the Delta, (4) export 
of water from the Delta, and (5) ground water accretions in the 
Delta. 

In the northern portion of the Delta, the waters are rep- 
resentative of the Sacramento River and are bicarbonate in character 
with the major cations about equal in proportion to one another. 
They are generally soft with low mineral concentrations. Waters of 
the middle portion of the Delta vary in chemical composition grading 
from the bicarbonate type described for the northern portion to the 
sodium chloride characteristic common to the southern portion. They 
range from soft to hard and have moderate concentrations of dis- 
solved minerals. At the western edge of the middle-Delta, at sta- 
tion 28, San Joaquin River at Antioch, the quality of water under- 
goes extreme variation because it is affected by sea water from 
Suisun Bay under certain conditions. When flows are insufficient 
to repel sea water incursion, the water at this station assumes the 
sodium chloride character of ocean water and is therefore unsuitable 
for municipal and industrial use and is restricted as a source of 
irrigation water. In winter and spring when streamflow increases, 
the water is usually an excellent sodium bicarbonate water. 

Waters of the southern and southwestern portions of the 
Delta are sodium chloride in character, soft to hard, with maximum 
Values for total hardness at eight stations ranging from 248 to 


356 ppm. Total dissolved solids at these same stations vary, at 
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the maximum, from 609 to 914 ppm. Boron, especially along the 
western perimeter, is an important characteristic of these waters 
and maximum concentrations reported exceed 0.5 ppm at all stations 
Mineral concentrations at one station in particular are significan 
higher than concentrations at the other seven stations. This is 
station 107, Indian Slough near Brentwood, where maximum reported 
values for certain concentrations are: total dissolved solids, 
1,237 ppm; total hardness, 570 ppm; and boron, 4.9 ppm. These 
higher values can be attributed to the influx of highly concentrat 
ground waters to this channel and to increased mineral concentra- 
tions resulting from the fact that there is little opportunity for 
a complete turnover or flushing out of the water in the channel. 
The trend toward deterioration in quality of the waters 
the southern one-half of the Delta and near Stockton, which accom- 
panied the dry years 1959, 1960, and 1961, continued into 1962 
reaching a peak at most locations in mid-January and at other sta- 
tions in mid-February. Maximum values of record for specific con- 
ductance (a measure of total salt concentration) and total hardnes 
were reported for six stations (seven stations for hardness) and 
near maximum values were reported for the remaining five stations. 
Following is a tabulation of the values reported together with an 
estimated value for total dissolved solids. At stations 107 and 
108, the maximums occurred in February and, in addition, new maxin 
values for boron concentration of 0.8 and 1.9 ppm, respectively, 


were reported at these stations. 
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MAXIMUM VALUES IN 1962 
FOR SPECIFIC CONDUCTANCE AND TOTAL HARDNESS 
AT STATIONS IN THE SACRAMENTO-SAN JOAQUIN DELTA 


: : EStimated value : 


; 7 eSpeei ie : for total dis- : Total 
Station : Conductance : solved solids : Hardness 
: (micromhos) : (ppm) : (ppm) 
Delta Mendota Canal 
near Tracy (93) 1, 440* 811 344 
Stockton Ship Channel 
at Rindge Island (100) Quyx 525 210* 
San Joaquin River at 
Garwood Bridge (101) i520 719 286* 
San Joaquin River at 
Mossdale Bridge (102) 270 719 280 
Old River near Tracy 
(103) i500 756 326 
Grant Line Canal at 
Tracy Road Bridge (103a) D270 698 292 
Old River at Clifton 
Court Ferry (104) UES S\6) Oks (ex 307* 
Italian Slough near 
Mouth (106) 1,610* 919 348* 
Indian Slough near 
Brentwood (107) 1,350 (52 288 
Old River at Orwood 
Bridge (108) 1, 390* 781 334* 
Rock Slough near 
Knightsen (109) 1,090 627 302* 


* New maximum of record. 
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Salinity in the Sacramento-San Joaquin Delta 


The intrusion of saline water from the San Francisco Bay 
complex into the channels of the Delta from which water is diverte 
for irrigation has been a significant problem for many years. To 
maintain surveillance of the encroachment of saline water into the 
Delta and to determine its extent, there iS, in addition to the net 
work of stations already described in this report, a network of 
Salinity observation stations located in San Francisco, San Pablo, 
and Suisun Bays and throughout the Delta. 

Data have been collected from this network of stations 
continuously since 1924 except during the period 1941-1943 when 
miscellaneous series of samples were collected. Beginning in 1944 
the network has been maintained under a cooperative agreement with 
the U. S. Bureau of Reclamation. Samples are collected, when pos- 
sible, at four-day intervals, one and one-half hours after high- 
high tide and analyzed for the concentration of the chloride ion. 
(Chloride is selected because it is the major constituent of sea 
water and because its analytical determination is quite simple.) 
Results are issued monthly to all interested agencies and individ- 
uals in the Delta area to keep them advised of prevailing conditio 
They also serve as an aid to the U. S. Bureau of Reclamation in de 
termining releases from its Central Valley Project reservoirs. 

The data presented in this bulletin were collected at 26 
stations for the water year October 1, 1961 -- September 30, 1962. 
Data for prior years are published in Department of Water Resource 


Bulletin No. 23 series entitled "Surface Water Flow for (year)". 
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The records for the 1962 water year are listed in tabular 
form in Appendix B. Also included is a description of the location 
of the various stations and a tabulation of the maximum observed 
salinity at them during 12 selected years. The location of the 
sampling stations and a delineation of the maximum seasonal en- 
croachment of salinity in the Delta of water having 1,000 parts of 
chloride per million parts of water for these same 12 years are 
shown on Plate 2. The line for 1938 depicts encroachment during a 
year when runoff was far above normal prior to operation of the 
Central Valley Project. Those for 1952, 1956, and 1958 show the 
limits of encroachment in years when runoff was far above normal 
Since operation of the Central Valley Project began. The line for 
1944 typifies the years just preceding the Project. Lines for 1931 
and 1939 demonstrate the limits of encroachment in two years when 
runoff was well below normal prior to the Project. The year 1955 
was a water year of subnormal runoff occurring since the Project was 
placed in operation. The years 1959, 1960, and 1961 are the three 
most recent (also "dry") years; and 1962 is, of course, the current 
year. As will be noted, the limit of encroachment in 1962 was con- 
Siderably west or downstream of the limits for the three previous 


years. 


Tulare Lake Basin Subregion (5a) 


In the Tulare Lake Basin, the principal streams included 
in the network are (from north to south) the Kings, Kaweah, Tule, 
and Kern Rivers. All are tributary to the San Joaquin Valley from 


the east side. West side tributaries, and those stemming from the 
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Tehachapi Mountains at the south end of the valley, contain water 
only when precipitation is very heavy and consequently are not in- 
cluded in the program. During 1962, there were nine stations in 
operation. 

Waters of the four streams mentioned are generally calciu 
bicarbonate in character with low concentrations of total dissolved 
solids. The Kings and Kaweah Rivers produce water which is soft, 
while that produced by the Tule and Kern Rivers ranges from soft to 
moderately hard. Total dissolved solids in the Tule and Kern River 
are also somewhat higher than that of the Kings and Kaweah Rivers 
with values up to 328 ppm for the Tule River and 257 ppm for the 
Kern River. 

In 1962, the trend toward increased mineral concentration 
which developed after 1958 in waters of the Kern River was reversed 
and mineral concentrations were substantially lower than in 1961. 
However, while peak values at two of the three stations on the Kern 
River occurred late in 1961, the peak values for station 36a, Kern 
River below Isabella Dam, were not recorded until January-February 
1962. It is possible that this lag in maxima is due to a delay in 
the release of flow from reservoir storage. The value for specific 
conductance reported for this station in February (411 micromhos) 


was a new maximum value of record. 


Lahontan Region (No. 6) 


The Lahontan Region, which comprises that area situated 
between the California-Nevada border and the Sierra Nevada Mountain 


and extends from the Oregon border on the north to the southern 
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boundary of the Mojave River Basin, contains 12 surface water qual- 
ity sampling stations located on five streams. These streams are 
(from north to south) the Susan, Truckee (including Lake Tahoe), 
Carson, Walker, and Mojave Rivers. 

Waters of the Susan, Truckee, Carson, and Walker Rivers 
are calcium bicarbonate in character, of low mineral concentration, 
and soft. Total dissolved solids in the Susan River at Susanville 
(station 17b) range from 40 to 370 ppm. In the other streams, 
values for total dissolved solids are lower yet. At Lake Tahoe, the 
range is from 45 to 95 ppm. In April 1962, maximum values for total 
dissolved solids (286 ppm) and boron concentration (0.5 ppm) were 
reported for station 116a, Walker River, East near Bridgeport. How- 
ever, it should be noted that since the magnitude of these concen- 
trations is so low, the fact that they are maximum values of record 
is of little consequence. 

The Mojave River, located at the southern end of the re- 
gion, is sodium-calcium bicarbonate in character, soft to moderately 
hard, with concentrations of total dissolved solids ranging up to 
almost 400 ppm. In March 1962, a new maximum value for total dis- 
solved solids (315 ppm) was reported for the uppermost station, 


Mojave River near Victorville, (station 67). 


Colorado River Basin Region (No. 7 
Fourteen stations on four streams and one lake are main- 
tained in the Colorado River Basin Region to monitor surface water 
quality. The sources of water and the number of stations on each 


source are as follows: Colorado River (7), Whitewater River (2), 
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New River (2), Alamo River (2), and Salton Sea (1). The Colorado 
River stations, except for station 56d, Colorado River at Colorado 
River Aqueduct Intake (Lake Havasu), are visited twice each year 
while the remaining stations in the region are visited bimonthly on 
the odd-numbered month. Station 56d is sampled monthly. Additional 
data for other stations on the Colorado River are collected and 
published by the U. S. Public Health Service. 

Since the Colorado River is the primary source of water 
supply in this region, the quality of water in the Alamo, New, and 
Whitewater Rivers (except in its upper reaches) and the Salton Sea 
is strongly influenced by the quality of the water diverted from 
the Colorado River. Accordingly, quality conditions in the various 
streams are discussed in parallel with the flow and distribution of 
water in the region beginning with the uppermost station on the 
Colorado River in California and ending at the Salton Sea, the nat- 
ural terminous for much of the water draining the area of use in 


Calaforniia. 


Colorado River 

The Colorado River is a regulated stream; consequently, 
for the most part, variations in the mineral quality of the waters 
have been much less erratic in comparison to the variations reportec 
for many other streams. However, in recent years, a marked change 
in quality has taken place in the lowermost reach of the river and 
this will be discussed in a later paragraph. 

Waters of the Colorado River are sodium-calcium sulfate 


in character and very hard. Mineral concentrations show a definite 
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pattern of increase between the uppermost and lowermost of the seven 
stations in operation. Prior to the marked change in quality at 
the lower stations, values for total dissolved solids ranged from 
588 to 858 ppm at the near Topock (54) station to between 707 and 
1,090 ppm at the below Morelos Dam (56b) station. Total hardness 
in the stream has varied between 250 and 462 ppm and sulfate con- 
centration between 246 and 404 ppm for the seven stations. During 
1962, data collected indicate that the trend toward increased min- 
eral concentration, which developed following the higher than usual 
flows of 1958, continued. However, the 1962 values were lower than 
those reported during the period 1955-1957 when maximum concentra- 
tions were found. 

Beginning in 1961, mineral concentrations considerably in 
excess of those reported earlier have been found at the two lower- 
most stations on the Colorado River, station 56, at Yuma, Arizona, 
and station 56b, below Morelos Dam. Up to this time, maximum values 
for total dissolved solids for these stations had been 1,050 and 
1,090 ppm, respectively; however, since then, values have ranged 
from 2,343 to 3,664 ppm at the Yuma station and from 1,510 to 
2,082 ppm at the Morelos Dam station. Similarly, the concentrations 
of the individual constituents are much larger. The chloride con- 
centrations, in particular, have increased considerably, and at the 
Yuma station are five times higher than the previously reported 
maximum value (176 ppm). In addition, the waters have changed in 
chemical character to where they are now sodium chloride waters. 
These increases are due to large amounts of highly mineralized irri- 


gation drainage water from the Wellton-Mohawk Project, which enters 
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the Colorado River upstream from Yuma, Arizona. In 1962, maximum 
values of record for most of the major mineral constituents were 
established at these stations. By way of illustration, the max- 
imum values for total dissolved solids and chlorides at the Yuma 
station were 3,664 and 1,254 ppm, respectively, and at the Morelos 


Dam station were 2,082 and 673 ppm, respectively. 


New and Alamo Rivers 

The New and Alamo Rivers serve as drainage channels for 
the Imperial Valley which receives its water supply from the Colo- 
rado River. They originate in Mexico and flow northward into the 
Salton Sea. Streamflow in them consists almost entirely of waste 
water, primarily irrigation return water. They bear the sodium 
sulfate-chloride characteristics of the Colorado River, although 
the New River is predominantly sodium chloride. The waters are 
highly mineralized and extremely hard. In January 1962, new maxi- 
mum values of record were established for total dissolved solids 
(3,924 ppm) at station 58, New River at Westmorland, and for total 
dissolved solids (3,230 ppm), chlorides (1,000 ppm), and sulfate 


(853 ppm) at station 60, Alamo River near Calipatria. 


Whitewater River 


Native waters in the Whitewater River, which flows south- 


easterly into the Salton Sea, are calcium bicarbonate with mineral 
concentrations (212-285 ppm range in total dissolved solids) much 
lower than those found in the other streams described for this re- 


gion. However, flow in the lower reach of the river is maintained 
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by irrigation return from the Colorado River supply system as well 
as other waste waters, and, as it enters the Salton Sea, the waters 


resemble in mineral quality those of the New and Alamo Rivers. 


Salton Sea 

Waters of the Salton Sea, the terminous for much of the 
flows utilized in the region, are sodium chloride and similar in 
mineral concentration to ocean water. However, the calcium and sul- 
fate concentrations are higher and the chloride concentrations are 
lower than ocean water. In 1962, total dissolved solids varied from 


34,400 to 37,664 ppm. 


Santa Ana Region (No. 8 

There are eight stations located in this region and all 
are on the Santa Ana River and three of its tributaries. However, 
hydrologic conditions at one of the stations, Lake Elsinore, are 
such that it is treated separately from the other seven stations. 
There are a number of substantial waste discharges entering the 
Santa Ana River and its tributaries and, since the natural flow is 
Small when compared to other streams, they influence considerably 
the quality of water flowing in the river. 

Waters of the Santa Ana River, as measured at station 5lb, 
near Mentone (the uppermost station), are of excellent mineral qual- 
ity (total dissolved solids vary from 95 to 200 ppm), soft, and 
calcium bicarbonate in character. As they pass through the highly 
developed San Bernardino-Riverside area, the contribution of waste 
water alters substantially their quality and at the remaining three 


‘Stations they become calcium-sodium bicarbonate and calcium-sodium 
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bicarbonate-chloride in character. They also become very hard with 
values for total hardness ranging from 131 to 408 ppm. Total dis- 
solved solids have ranged from 243 to 830 ppm. Occasionally boron 

at these stations has exceeded 0.5 ppm. 

Flow in Warm Creek and in Chino Creek consists mostly of ~— 
wastes discharged from the San Bernardino and Chino sewage treatment — 
plants respectively. Water at station 50b, Warm Creek at Colton, 
is calcium bicarbonate-chloride and moderately hard with total dis- 
solved solids ranging from 320 to 770 ppm. Chino Creek water is 
calcium-sodium bicarbonate in character and usually very hard. 
Total dissolved solids vary between 150 and 945 ppm. 

The eighth station in the Santa Ana Region is Lake Elsi- 
nore near Elsinore (station 89). The outlet of Lake Elsinore is 
Temescal Creek, a tributary of the Santa Ana River near Prado Dam. } 
There has seldom been any water in Lake Elsinore since regular sam- 
pling began (February 1952) and no observed flow in Temescal Creek 
throughout the period of record. Accordingly, few samples of the ' 
lake's waters have been collected over the years and the mineral i 
quality has varied considerably. However, mineral concentrations 
have invariably been high, unsuitable for recognized beneficial uses 
In general, the significant changes in the quality of sua 


face water in the Santa Ana Region during 1962 are attributable to | 
the heavy rains which occurred early in the year. These rains pro- 

duced flow in Warm Creek at San Bernardino (station 50c) for the ! 
first time since May 1958. The water was calcium bicarbonate, softal 
and had a total dissolved solids content of 74 ppm. The stream 


ceased to flow a few weeks later. 
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The heavy rains of February and March 1962 also produced 
inflow to Lake Elsinore and a sample was collected from the lake in 
March, the first since May 1959. The total dissolved solids con- 
centration was 21,676 ppm and the water was sodium chloride in 
character ers sulfate a secondary anion. For comparison, the total 
dissolved solids concentration in May 1959 was 29,893 ppm. By May 


1962 the lake was dry again. 


San Diego Region (No. 9) 


Since streamflow in the San Diego Region is minimal, the 
nine stations in the region are visited bimonthly. In fact, there 
was no flow at two of the stations, San Dieguito River near San 
Pasqual (64) and Tia Juana River at International Boundary (66), 
during 1962. In addition, five other stations were reported as dry 
much of the year. One new station, San Diego River at Mission Gorge 
Road (65c), was added to the network in this region in 1962. This 
station was established to more effectively monitor the quality of 
water flowing in the San Diego River. 

The quality of surface waters in the San Diego Region 
varies considerably from stream to stream. Except during periods 
of runoff from storms, streamflow at most locations consists mainly 
of waste water discharged from municipal and industrial waste treat- 
ment facilities which have considerable bearing on the quality of 
water in the streams. Since these streams roughly parallel one 
another from the Santa Margarita River on the north to the Tia Juana 
River on the south, they will be discussed in that general order. 

Waters of the Santa Margarita River are sodium-calcium 


bicarbonate-chloride in character, very hard, with mineral 
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concentrations ranging from 520 to 980 ppm, total dissolved solids. 
In the San Luis Rey River, the waters are calcium-sodium sulfate- 
bicarbonate, moderately hard to very hard, with somewhat lower min- 
eral concentrations than the Santa Margarita River. Total disvoivedll 
solids vary from 320 to 610 ppm. * 

Streamflow in Escondido Creek near Harmony Grove (station 
63) is primarily effluent from the city of Escondido sewage treat- L 
ment plant. It is sodium chloride-sulfate in character and very 
hard. Total dissolved solids generally exceed 1,000 ppm and the 
chloride concentration is seldom less than 200 ppm. The boron con- 
centration usually is in excess of 0.5 ppm and has been as high as 
No jojorine 

Waters of the San Dieguito River below San Pasqual Valley 
(station 64) are sodium chloride or sodium bicarbonate in type with 
calcium as the secondary cation. They are moderately hard to very 
hard and mineral concentrations range from 130 to 760 ppm, total 
dissolved solids. There has been no flow at this station since May 
1958. 

During 1962, there were three stations in operation in the 
San Diego River Basin, two on the San Diego River itself and one on 
Forester Creek. Natural flow of substantial magnitude in the basin 
occurs only after intense storms and the bulk of the flow is com- 


posed of effluent from a number of sewage treatment plants which 
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discharge to the river and its tributaries. Waters of the San Diego 


River are sodium chloride-sulfate and very hard. Total dissolved 
solids range between 900 and 2,800 ppm; values for chloride concen- 


tration usually exceed 300 ppm and those for boron concentration 
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usually are greater than 0.5 ppm but seldom exceed 1.0 ppm. A sam- 
ple of natural runoff collected during a major storm in April 1958 
contained the following concentrations: total dissolved solids - 

241 ppm; chlorides - 54 ppm; and total hardness - 70 ppm. The water 
was sodium chloride-sulfate in character. 

In March 1962, completion of the El Cajon sewer line to a 
point below station 65, San Diego River at Old Mission Dam,’ resulted 
in a decrease in flow at this station and in the cessation of flow 
at station 65a, Forester Creek at Mission Gorge Road. For this 
reason a new station, San Diego River at Mission Gorge Road (65c), 
was established in July 1962 and the Forester Creek station was dis- 
continued at the close of the year. 

Waters of Spring Valley Creek near La Pressa (station 65b), 
a tributary of the Sweetwater River, have generally been of very 
poor quality. They are sodium chloride in character and extremely 
hard with values for total hardness usually ranging from 480 to 
1,100 ppm. Total dissolved solids have varied from 1,540 to 3,280 
ppm and values for chloride concentration have been in excess of 
410 ppm consistently. 

Flow in the Tia Juana River in California is rare, occur- 
ring only after heavy rains. The water at station 66, Tia Juana 
River at International Boundary, is sodium chloride-bicarbonate and 
mineral concentrations vary considerably with total dissolved solids 
ranging from 340 to 1,625 ppm. 

During 1962, significant changes were recorded at two 
stations in the San Diego Region. In February 1962, flow was re- 


ported at station 62, San Luis Rey River near Pala, the first since 
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January 1960. Maximum values of record for total dissolved solids 
(610 ppm), total hardness (294 ppm), and sulfate concentrations 

(198 ppm) were established. Previous maximum values for these con- 
stituents were 548, 281, and 179 ppm, respectively. The river was 
reported dry during the remainder of the year. In March 1962, 
minimum values of record for total dissolved solids (684 ppm), total 
hardness (244 ppm), chloride concentration (194 ppm), and most of 
the other common salts were established for station 65b, Spring 
Valley Creek near La Pressa. Following the recordation of these 
minimum values, mineral concentrations rose to a level slightly 


above that reported for 1961. 
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CHAPTER III. OTHER QUALITY CHARACTERISTICS 

In addition to the characteristics imparted by the common 
mineral salts, there are other characteristics, both mineral and 
otherwise, which are necessary to adequately define the quality of 
the State's surface waters. This is particularly important where 
certain uses of the waters are involved. 

In this chapter, these additional quality characteristics 
as determined in 1962 are described. Included are presentations on 
the minor constituents (heavy metals), arsenic, detergents (ABS), 
and dissolved oxygen as well as discussions of bacteriological 


Quality and radioactivity. 


Minor Constituents (Heavy Metals 

In 1962, a new procedure was adopted for the examination 
of surface waters for concentrations of heavy metals. Sixty-seven 
stations were selected for which spectrographic analyses are per- 
formed on samples collected each May and September. Determinations 
are made for 17 metals, and, where warranted, additional chemical 
analyses are made. The spectrographic analyses are performed by 
the U. S. Geological Survey, Quality of Water Branch, at its labo- 
ratory in Sacramento, California. Quantitative results are pre- 
sented in micrograms per liter, essentially parts per billion. 
Results for 1962 are presented in Appendix B, Tables B-19 through 
B-27. 

The following tabulation lists the maximum values for the 
various constituents analyzed and the stations at which they were 
found. There were no values above the minimum level of detection 


for Beryllium, Gallium, Germanium, and Zinc. 


Seale 


MAXIMUM CONCENTRATIONS OF VARIOUS METALS IN 1962 
(By spectrograph) 


Metal : eee : Station (number) 
Aluminum (Al) 255 Pit River near Canby (17a) 
Bismuth (Bi) 29 Delta Cross Channel near 

Walnut Grove (98) 
Cadmium (Cd) 13 Warm Creek near Colton (50b) 
Cobalt, (Co) 207 Kings River below Peoples 
Weir (34) 
Chromium (Cr) 12 Coyote Creek near Madrone (82) 
Copper (Cu) 62 Warm Creek near Colton (50b) 
Iron (Fe) 237 Nacimiento River near San 
Miguel (43b) 
Manganese (Mn) 215 Los Angeles River at Long 
Beach (48) 
Molybdenum (Mo) S155} SMa at Whittier Narrows 
9 
Nickel (Ni) 61 Warm Creek near Colton (50b) 
Lead (Pb) Li Feather River at Nicolaus (20) 
Titanium ey 9.8 Pit River near Canby (17a 
Vanadium (V) 15 Pit River near Canby (17a 


As might be expected, the more common metals found in 
water, aluminum, iron, and nickel, were reported for almost all 
stations at concentrations above the minimum levels of detection. 

For two of the constituents, cadium and manganese, con- 
centrations at certain locations exceeded the limiting values for 
drinking water prescribed by the U. S. Public Health Service in its 
Drinking Water Standards. The value for cadium is 0.01 ppm (or 
10 ppb). At two stations, Warm Creek near Colton (50b) and Coyote 
Creek near Madrone (82), the concentrations for cadmium were re- 
ported as 13 ppb and 12 ppb, respectively. The latter value was 
found in May 1962 while the former was reported for September 1962. 
The recommended limit for manganese is 0.05 ppm or 50 ppb. Concen- 


trations in excess of 50 ppb were found at the following locations: 


Hey 


Station Manganese Concentration (ppb) 


Los Angeles River at Long Beach (48) 215 

Escondido Creek at Harmony Grove (63) 135 and 69 

Santa Ana River near Norco (5le) 120 

Salinas River near Spreckels (43) 103 

Alameda Creek near Niles (73) 70 
Arsenic 


Determinations for the occurrence and concentration of 
arsenic are made semiannually at many of the stations maintained 
under this program. During 1962, determinations were made for 91 
stations. Measurable concentrations of arsenic were found at ll 
locations in May and at 14 locations in September. However, with 
the exception of two stations, the concentrations were well below 
the mandatory limit of 0.05 ppm prescribed by the U. S. Public 
Health Service Drinking Water Standards. 

The first is station 48, Los Angeles River at Pacific 
Coast Highway, where excessive concentrations of arsenic repeatedly 
have been found and the waters are generally of such quality that 
they are unsuitable for beneficial use. The arsenic concentrations 
reported at this station were 1.0 ppm (May) and 3.5 ppm (September). 

In September 1962, an arsenic concentration of 0.1 ppm 
was reported at station 31, Tuolumne River at Tuolumne City, which 
is located near the confluence with the San Joaquin River. There 
appears to be no explanation for this and it should be noted that 
this is the first time a measurable concentration for arsenic has 


been reported for this location. 
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ABS (Detergents) b 


During 1962, determinations of the concentration of ABS 
(alkyl benzene sulphonate, the active agent in popular synthetic 
detergents) were made for 68 stations mostly on a semiannual basis. i 
Measurable concentrations were detected at 23 stations. No measur- 
able concentrations in excess of 0.15 ppm were found at stations in 
the North Coastal (No. 1), San Francisco Bay (No. 2), Central 
Valley (No. 5), or Lahontan (No. 6) Water Pollution Control Regions. 
In fact, waters at a total of only eight stations in these areas 
(about two-thirds of the area of the entire State) were reported to 
contain ABS. In addition, at only one of these stations, Tuolumne 
River at Tuolumne City (station 31), was ABS found more than once i 
during the year. A concentration of 0.1 ppm was found at this sta- 
tion in May and September. 

Stations where the larger concentrations (0.5 ppm and over) 
were found are those at which surveillance for ABS is usually more 
frequent than twice yearly. They are also stations at which flows 
are known to contain effluent from sewage treatment plants. The 
highest concentrations of ABS were found in waters of the Salinas 
River near Spreckels (2.1 ppm in September), Los Angeles River at 


Long Beach (2.1 ppm in September), Warm Creek near Colton (1.8 to 


6.2 ppm throughout the year), Santa Ana River near Norco (0.51 to 
1.56 ppm except 0.05 ppm in December), Escondido Creek at Harmony 
Grove (1.8 to 4.0 ppm), San Diego River at Old Mission Dam (1.1 to 


| 
5.0 ppm), and San Diego River at Mission Gorge Road (4.8 to 6.0 an 


The highest concentrations of ABS in the State's surface 


waters were found at station 65b, Spring Valley Creek near La Pressa, 
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located near San Diego. Values for ABS ranged from 5.7 ppm to 12.2 
ppm. The latter value is a maximum of record for this station and 
for all stations in the State since September 1960 when data on ABS 


was first collected. 


Dissolved Oxygen 


Determination of the oxygen content of surface water has 
for several decades been the classic means for assessing the ability 
of a stream to assimilate waste. Persistent low levels of oxygen 
in solution are indicative of pollution or the threat of pollution. 

Among the serious consequences resulting from a depleted 
supply of oxygen in water is its effect on the propagation of fish- 
life. The presence of oxygen in solution in surface waters in suf- 
ficient quantity is necessary for the support of fish and aquatic 
life; the latter are in turn necessary for the removal of organic 
waste. In other words, where the dissolved oxygen concentration is 
low, aquatic life are inhibited in their ability to remove organic 
material and fish are not only deprived of the oxygen required to 
survive but also are limited by the availability of aquatic life, 
their food supply. Included in general criteria proposed for the 
quality of fresh water that will support a "good mixed fish fauna” 
is the requirement that dissolved oxygen concentration be at least 
5 ppm, although higher concentrations are desirable. 

A determination of the dissolved oxygen content is made 
each time a sample is collected at all stations in the network main- 
tained under this program. During 1962, concentrations below 5.0 


ppm were found at 15 stations. However, at the majority (nine) of 
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these stations, values below 5.0 ppm were found only once. Values 
below 5.0 ppm were more frequently reported for the following sta- 
tions: Salinas River near Spreckels (43), Los Angeles River at 
Long Beach (48), Tuolumne River at Tuolumne City (31), New River at 
International Boundary (57), Santa Ana River near Norco (51), and 
San Diego River at Old Mission Dam (65). Except for the Tuolumne 
River station, where only part of the flow stems from sewage, flow 
at these stations consists mainly of sewage or industrial waste. 

The lowest values (down to 0.0 ppm) were reported at sta- 
tion 48, Los Angeles River at Long Beach, where, as has been men- 
tioned several times in this report, the water is of such poor 
quality most of the time that it is unusable for recognized benefi- 
cial uses. 

Other stations where lower values, those below 4.0 ppm, 
were reported were: station 43, Salinas River near Spreckels (three 
times); station 31, Tuolumne River at Tuolumne City (2.9 ppm in 
January); station 65, San Diego River at Old Mission Dam (3.6 ppm 
in January); and station 65c, San Diego River at Mission Gorge Road 


(3.6 ppm in September). 


Bacteriological Quality 


As a part of the program for determining the quality of 
the State's surface waters and the changes in their quality, bacte- 
riological examination is made of samples collected at the majority 
of stations. Specifically, determination is made for the presence 
of coliform bacteria, the group which includes the pathogenic or- 


ganisms associated with fecal contamination. Results are expressed 


eye 


as the most probable number (MPN) of coliform bacteria per milli- 
liter (ml) of sample. 

The reader is cautioned that the results listed herein 
are not necessarily indicative of fecal contamination. Further sub- 
stantiation of contamination requires additional, frequent sampling 
and more complex laboratory examination. As used in this program, 
the values serve primarily to establish background conditions of 
bacteriological quality and as a means of detecting changes of sub- 
stantial magnitude. 

During 1962, samples for bacteriological analyses were 
collected at 180 stations. As is to be expected, coliform bacteria 
were reported as present at all locations. At most stations and 
for much of the time, this indicates only that the possibility of 
contamination exists. Consistently low values were reported for 25 
stations. The minimums ranged from 0.022 to 6 MPN per ml and the 
maximums from 0.92 to 130 MPN per ml. The lowest values reported 
were for station 12, Sacramento River at Keswick, and station 70, 
Los Angeles Aqueduct near San Fernando (0.022 MPN per ml), and at 
the three stations on Lake Tahoe (0.045 MPN per ml). 

Consistently high values were reported throughout the year 
at both stations on the New River in the Imperial Valley area and at 
station 48, Los Angeles River near Long Beach, and during the first 
one-half of the year at stations 5le, Santa Ana River near Norco; 
5la, Santa Ana River below Prado Dam; and 65a, Forester Creek at 
Mission Gorge Road (San Diego County). 

Raw sewage is known to flow past station 57, New River at 


International Boundary, which accounts for the high values reported 
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for this station (1962 maximum - 700,000 MPN per ml). As for those 
reported at the downstream station, New River near Westmoreland (58), 
the flow has been considerably diluted by the time it reaches this 
point affording some opportunity for self-purification (maximum 
value - 70,000 MPN per ml). As has been mentioned several times, 
flow in the Los Angeles River at Long Beach consists almost entirely 
of sewage and industrial waste. The maximum value reported for this 
station was also 700,000 MPN per ml. 

Flow in Forester Creek consists entirely of sewage and the 
maximum 1962 value was 240,000 MPN per ml. Much of the flow in the 
Santa Ana River at the Norco and Prado Dam stations is also composed 
of sewage. The maximum value for both stations was 70,000 MPN per 
ml. 

Following is a tabulation of the maximum values for 1962 


for coliform density at the 149 stations not previously discussed. 


Maximum value reported Number of stations 

(MPN per mm) reporting maximum value 
210 

230 

2h4o 

290 

460 

620 

650 

700 
1300 
2100 
2300 
2400 
7000 
7000* 
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* Reported symbolically as "greater than" 7000. 
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Radioactivity 


In addition to the information collected regarding the 
physical and chemical characteristics of the State's surface waters, 
data are also obtained under this program to determine the existing 
or background levels of radioactivity present in them. Such infor- 
mation will serve as a basis for evaluating the effects, if.any, of 
future employment of radioactive substances, for whatever purpose, 
on California's water resources. Data have been collected at most 
stations twice yearly since the fall of 1952. 

During May and September 1962, samples were collected for 
analyses of the level of radioactivity present at a total of 196 
stations. In all instances, the concentrations were below the rec- 
ommended criteria employed to judge the effects of radioactivity. 
Following is a tabulation of the maximum concentrations of alpha 


and beta activity found in 1962. 


Concentration* : 
micromicrocuries/liter : Location (station 
May 1962 


Dissolved Alpha 
Solid Alpha 


“7 Santa Ana River, Mentone (51b) 

4 Los Angeles River, Long Beach (48) 
3 

3 


Alameda Creek, Niles (73) 


3h 
t 
Dissolved Beta eae 
19 Mad River, Arcata (6a) 


Solid Beta 


September 1962 


Dissolved Alpha 1.9 Santa Ana River, Mentone (51b) 

Solid Alpha ee Spring Valley Creek, La Pressa (65b) 
Dissolved Beta 85.6 Los Angeles River, Long Beach be} 
Solid Beta 29.4 Los Angeles River, Long Beach (48 


* Statistical confidence limits omitted. 
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The above tabulation indicates that 3 of the 8 values 
listed were found at the same location, namely the Los Angeles River 
at Long Beach. Since waters at this station are composed almost 
entirely of industrial waste water (except during periods of exces- 
sive storm runoff) which is of such poor quality (from a mineral 
standpoint) as to be unacceptable for beneficial use, these values 
are of small significance. 

Values for concentrations of radioactivity in water at 
the 196 stations sampled in 1962 are listed in Tables B-28 through 
B-36 of Appendix B. Additional data on radioactivity in California 
waters are published by the California State Department of Public 
Health, Bureau of Radiological Health, in its publication, "Radio- 


logical Health News", and by the U. S. Public Health Service. 
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Field Methods and Procedures 
Agencies which participated in the field sampling program 
during 1962 are listed below, together with the number of stations 
sampled by each agency. 


Number of 


Agency stations sampled 
State Department of Water Resources 194 
United States Corps of Engineers ie 
United States Bureau of Reclamation 20 
United States Geological Survey 1. 
City of Long Beach al 


City of Los Angeles 
Department of Public Health 1 
Department of Water and Power i, 


The Metropolitan Water District of 
Southern California 


2 
City of San Bernardino 2 
City and County of San Francisco 5 


Total 234 


The frequency of sampling at each station varies consid- 
erably and is dependent on historic records, the need for the sta- 
tion, and the type of data specifically desired. Accordingly, the 
sampling frequency will range from semiannually to continuous. 

A partial mineral analysis and physical examination is 


made for samples collected each time a station is visited. Twice 


* The U. S. Geological Survey also collected additional samples at 
seven of the locations listed in the Department of Water Resources 
total. 
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each year, at the beginning and closing of the season of heavy use 
(essentially the irrigation season), the samples collected are sub- 
ject to complete mineral analysis (in lieu of partial mineral anal- 
ysis), analysis for detergents and arsenic content, and radioassay. 
Heavy metal analysis (by spectrograph) are made for 67 selected 
stations semiannually. Bacteriological analyses are made of samples 
collected at primary stations. From time to time, other analyses 
may be substituted. The samples collected for bacterial examination 
are kept in portable ice boxes until shipment or delivery to the 
laboratory. Every effort is made to get the samples to the labora- 
tory as quickly as possible. 

At the time the samples are collected for laboratory exam- 
ination, field determinations are made for dissolved oxygen (DO) by 
the modified Winkler method, water temperature, and pH. Visual in- 
spection is made of the stream or lake and the physical conditions 
are noted. 

Where possible, the sampling stations have been selected 
so as to be at or near stream gaging stations so that gage heights 
can also be recorded at the time the water samples are collected. 
Instantaneous stream discharges at the time of sample collection are 


then obtained. 


Laboratory Methods and Procedures 


Methods of mineral and bacterial analysis, in general, are 
those described in the American Public Health Association publica- 
tion, "Standard Methods for the Examination of Water and Sewage", 
11th Edition, 1960. In some cases, the methods described in the 


following publications also have been employed. 
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United States Geological Survey. "Methods for Collection 
and Analysis of Water Samples." Water Supply Paper 
1454. 1960. 


California State Department of Public Works, Division of 
of Water Resources. "Methods of Analysis." October 
Luo ee S 
The following tabulation indicates the constituents ana- 
lyzed for in the various types of analysis performed in connection 


with this program. 


Mineral and Related Analysis Mineral Analysis 
Wet analysis By spectrograph 

Specific Conductance Aluminum 
pH Beryllium 
Total Dissolved Solids Bismuth 
Turbidity Cadmium 
ABS (detergent) Chormium 
Hardness Cobalt 
Calcium Copper 
Magnesium Gallium 
Sodium Germanium 
Potassium Iron 
Carbonate Lead 
Bicarbonate Manganese 
Sulfate Molybdenum 
Chloride Nickel 
Nitrate Titanium 
Fluoride Vanadium 
Boron Zinc 
Silica 
Phosphate 
Arsenic 

Bacteriological Analysis Radiological Analysis 
Coliform Dissolved Alpha 


Solid Alpha 
Dissolved Beta 
Solid Beta 


In special cases, other constituents are analyzed. Where 
necessary, certain of the constituents listed under Spectrographic 


Analysis are determined chemically. 
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Water Quality Criteria 


Criteria presented in the following sections can be uti- 


lized in evaluating the quality of water relative to existing or 


anticipated beneficial uses. It should be noted that these criteria 
are merely guides to the appraisal of water quality. Except for 
those constituents which are considered toxic to human beings, these 
eriteria should be considered as suggested limiting values. A water 
which exceeds one or more of these limiting values need not be 
eliminated from consideration as a source of supply, but other 


sources of better quality water should be investigated. 


Domestic and Municipal Water Supply 


In general, water that is used for drinking or culinary 
purposes should be clear, colorless, odorless, pleasant to the 
taste, and free from toxic compounds. It should not contain exces- 
sive quantities of dissolved minerals, and must be free from patho- 
genic organisms. 

Chapter 7 of the California Health and Safety Code con- 
tains provisions which relate to water supplies used for domestic 
purposes throughout the State. One of these provisions covers 
Standards for quality of domestic water supplies. In essence, this 
section (No. 4010.5) refers to the drinking water standards promul- 
gated by the U. S. Public Health Service for water used on inter- 
state carriers as of March 1946. 

Recently the U. S. Public Health Service revised (updated 
its drinking water standards to take cognizance of man's changing 


environment and its effect on water supplies. Portions of these 
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new standards are presented herein. The complete standards, which 
cover definition of terms, bacteriological quality, physical charac- 
teristics, chemical characteristics, radioactivity, and recommended 
analytical methods, are described in publication No. 956 of the 

U. S. Department of Health, Education, and Welfare, Public Health 


Service, "Public Health Service Drinking Water Standards 1962". 


Mineral Concentrations. The following tabulation gives 
the limiting concentrations of chemical constituents for drinking 
water, aS prescribed by the U. S. Public Health Service. 

UNITED STATES PUBLIC HEALTH SERVICE 
DRINKING WATER STANDARDS 1962 


Mandatory limit 


Constituent in m 
Arsenic (As) 0.05 
Barium (Ba) a8..0 
Cadmium (Cd) 0.01 
Hexavalent chromium (Crt®) 0.05 
Cyanide (CN) oe2 
Lead (Pb) 0.05 
Selenium (Se) 0.01 
Silver (Ag) 0.05 


Nonmandatory, but rec- 


Constituent ommended limit in ppm 

Alkyl benzene sulphonate (detergent) 0.5 
Arsenic (As) 0.01 
Carbon chloroform extract 

(exotic organic chemicals) G2 
Chloride (Cl 250 
Copper (Cu) IO 
Cyanide vet 0.01 
Fluoride (F See following page 
Iron (Fe) oe 
Manganese (Mn) 0.05 
Nitrate (NO3) 45 
Phenols 0.001 
Sulfate (S0O,) 250 
Total dissolved solids 500 
Zine (Zn) 5 
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Interim standards for the upper limits of certain mineral 
constituents were adopted by the California State Board of Public 
Health in December 1959. Based on these standards, temporary per- 
mits may be issued for drinking water failing to meet the U. S. 
Public Health Service Drinking Water Standards, provided the mineral 
constituents in the following tabulation are not exceeded. 

UPPER LIMITS OF TOTAL SOLIDS AND SELECTED MINERALS IN 


DRINKING WATER AS DELIVERED TO THE CONSUMER 
(parts per million) 


Permit Temporary Permit 
Total Soidds 500 (1000)* 1500 
Sulfates (SO, 250 (500)* 600 
Chlorides ice 250 (500)* 600 
Magnesium (Mg 2S) |( 3235)) 2 ILS }0) 


Fluoride Concentration. The California State Board of 
Public Health has defined the maximum safe amounts of fluoride ion 
in drinking water in relation to mean annual temperature. 


Mean monthly fluoride 


Mean annual temperature ion concentration (ppm) 
50.2 1.5 
605 F iLo@ 
70 F and above Oru/i 


Hardness. Even though hardness of water is not included 
in the drinking water standards, it is of importance in domestic an 
industrial uses. Excessive hardness in water used for domestic pur 
poses causes increased consumption of soap and formation of scale 
in pipes and fixtures. The following tabulation for degrees of 
hardness is suggested. 

* Numbers in parentheses are maximum permissible to be used only 
where no other more suitable waters are available in sufficient 
quantity for use in the system. 
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Range of hardness expressed 


as CaCO3, in ppm Relative classification 


O - 100 Soft 
101 - 200 Moderately hard 
Greater than 200 Very hard 


Radioactivity. As part of its new drinking water stand- 
ards, the U. S. Public Health Service recently announced limits on 
concentrations of radioactivity in drinking waters. These limits 
are as follows: 


Recommended maximum limits 


Radionuclide micromicrocuries per titer 
Radium 226 3 
Strontium 90 10 
Gross beta activity 1000* 


According to the International Commission on Radiological 
ProtectionL/, tentatively concurred in by the National Committee on 
Radiation Protection?/, if the Radium-226 and Radium 228 activity 
in water is substantially less than 10 uuc/l, the maximum permis- 
sible concentration of otherwise unidentified radionuclides in water 
for individuals in the population at large may be considered to be 
100 uuc/l. 

For the purposes of the environmental survey of surface 
water made for this report, it has been assumed that the total dis- 


226 228 | 


solved and solid alpha activity is derived from Ra and Ra 


* In the known absence of strontium-90 and alpha emitters. 


1/ "Report on Decisions of the 1959 Meeting of the International 
Committee on Radiological Protection (ICRP)." Radiology, 
Vol. 74;°No. 1,\ January 1960, pp. 116-119. 


2/ "Somatic Radiation Dose for the General Population, Ad Hoc Com- 
mittee of the National Committee on Radiation Protection and 
Measurements." Science, Vol. 131, No. 3399, February 19, 1960, 
pp. 482-486. 
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Industrial Water Supply 


Water quality criteria for industrial waters are as varied 
and diversified as industry itself. Food processing, beverage pro- 
duction, pulp and paper manufacturing, and textile industries have 
exacting requirements. However, many cooling or metallurgical oper- 
ations permit the use of poor quality water. In general, where a 
water supply meets drinking water standards, it is satisfactory for 
industrial use, either directly or following a limited amount of 


polishing treatment by the industry. 


Irrigation Water 


Criteria for mineral quality of irrigation water have been 
developed by the Regional Salinity Laboratories of the U. S. Depart- 
ment of Agriculture in cooperation with the University of California. 
Because of diverse climatological conditions and the variation in 
crops and soils in California, only general limits of quality for 
irrigation waters can be suggested. 


QUALITATIVE CLASSIFICATION OF IRRIGATION WATERS 


: Gilasc al c Class 2 : Class 3 
Chemical properties : Excellent : Good to ; Injurious ce 
8 to good : injurious _: unsatisfactory 
Total dissolved solids, 
in ppm Less than 700 700 - 2000 More than 2000 
Conductance, in 6 
micromhos at 25 C Less than 1000 1000 - 3000 More than 3000 
Chlorides in ppm Less than 175 Mi Sy SS iS10) More than 350 


Sodium in percent of 
base constituents Less than 60 60 - 75 More than 75 


230 More than 2.0 


Boron in ppm Less than 0.5 0.5 


=(6/2= 


These criteria have limitations in actual practice. In 
many instances a water may be wholly unsuitable for irrigation under 
certain conditions of use, and yet be completely satisfactory under 
other circumstances. Consideration also should be given to soil 
permeability, drainage, temperature, humidity, rainfall, and other 
conditions that can alter the response of a crop to a particular 


Quality of water. 


Fish and Aquatic Life 


Water of suitable quality and quantity is a fundamental 
requirement for the existence of an abundant supply of fish and 
aquatic life. It is important that water quality conditions be such 
as to maintain an abundant supply of food required by fish and other 
desirable forms of aquatic life. Streams utilized for the propaga- 
meron Of fish and aquatic life should be free of toxie or harmful 
concentrations of mineral and organic substances and excessive tur- 
bidity. Extensive field and laboratory studies conducted by the 
U. S. Fish and Wildlife Service show that, among other things, the 
water in streams supporting a mixed fauna of fresh water fish such 
as bluegill, bass, crappie, and catfish should have the following 
properties: 


(a) Dissolved oxygen not less than 5 ppm (at least 6 ppm 
for salmonids), 


(b) pH range between 6.5 and 8.5, 
(c) Ionizable salts, as indicated by conductivity, 
between 150 and 500 micromhos at 25° Centigrade, 


and in general not exceeding 1,000 micromhos, 


(d) Ammonia not exceeding 1.5 ppm. 


Mineral salts of high toxicity to fish are those of sil- 
ver, mercury, copper, Zinc, lead, cadmium, nickel, trivalent and 
hexavalent chromium, and others. Some pairs of toxicants, such as 
copper and zinc (also copper and cadmium, nickel and zinc), are far 
more toxic when combined than when they occur individually. Other 
toxic substances, when combined, neutralize each other through 
antagonism or chemical reaction (e.g., free cyanide combines with 
toxic heavy metal cations, such as nickel and copper ions, to form 
relatively harmless metallocyanide complexes). 

Development and use of water resources, including the con- 
struction of dams for storage of water, frequently affect water 
temperatures which in turn affect fish and other aquatic life. Op- 
timum water temperatures for cold water fish, such as trout and 
salmon, normally lie between 200 and 65° Fahrenheit. The cold water 
species are generally intolerant of temperatures above 75° Fahren- 
heit and will seek the lower temperature where possible. Warm-water 
fish such as minnows, carp, catfish, perch, sunfish, and bass nor- 
mally live in water having temperatures ranging from near B2° to e6= 
Fahrenheit. Acclimatization enables certain warm water species to 
live in waters having temperatures as high as 90° Fahrenheit, 
although they will migrate, where possible, to waters below 86° 


Fahrenheit. 


Chemical Classification of Waters 
Waters are classified, with respect to mineral composition, 
in terms of the predominant ions. Specifically, the name of an ion 
is used where it constitutes at least half of its ionic group, ex- 


pressed in equivalents per million (epm). Where no one ion fulfills 


2614 


the requirement, a hyphenated combination of the two most abundant 
constituents is used. Thus a calcium bicarbonate water denotes 
that calcium constitutes at least half of the cations and bicarbon- 
ate represents at least half of the anions. Where calcium, though 
predominant, is less than half of the total cations with sodium 
next in abundance, and where bicarbonates are more than half of the 


total anions, the name is modified to calcium-sodium bicarbonate. 
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TABLE B-1 
SAMPLING STATION DATA AND INDEX 


NORTH COASTAL REGION (NO. 1) 


a b c d 
Station Location Period Frequency Sampled Analysis 


Station Number of of by on 


Record Sampling | page 


Antelope Creek near Tennant 43N/1N-25 March 1959 
Big River near Mouth 17N/17W-24 Jan. 1959 377 
Butte Creek near Macdoel 45N/1W-30 March 1959 | 375 

Eel River near Dos Rios 21N/13W-31 April 1958 376 

Eel River near McCann 28/3B-3* April 1951 | 376 

Eel River at Scotia 1N/1E-5* April 1951 357, 376 
Eel River,’Middle Fork at Dos Rios 21N/13W-6 April 1958 | 357, 376 
Eel River, South Fork near Miranda 3S/4E-30* April 1951 | 100, 376 
Gualala River, South Fork near Annapolis 10N/14W-21 Jan. 1959 101, 377 
Klamath River above Hamburg Reservoir site | (46N/10W-14 Dec. 1958 102, 375 
Klamath River below Iron Gate Dam | 47N/5W-17 Dec. 1961 | 103, 357, 


Klamath River near Klamath 13N/2E-17* | April 1951 | 104, 357, 


Klamath River near Seiad Valley 46N/12W-3 Dec. 1958 105, 357, 
Klamath River at Somesbar 11N/6E-4* | April 1951 357; 
Mad River near Arcata 6N/1E-15* Nov. 1958 | 357, 
Mattole River near Petrolia 28/2W-11* Jan. 1959 | 376 
Navarro River near Navarro 15N/16W-7 Jan. 1959 | i 377 
Noyo River near Fort Bragg 18N/17W-10 Jan. 1959 | 377 
Outlet Creek near Longvale 21N/13W-31 May 1958 376 
Redwood Creek at Orick 10N/1E-4* Nov. 1958 375 


Russian River at Guerneville 8N/10N-32 April 1951 357, 377 


Russian River near Healdsburg ON/QW-22 April 1951 377 
Russian River near Hopland 14N/12W-36 April 1951 H 377 


Russian River, East Fork at Potter Valley Powerhouse 17N/11W-6 | June 1951 377 


Salmon River at Somesbar 11N/6E-2* Nov. 1958 375 


Scott River near Fort Jones 44an/1ow-28 Dec. 1958 | 375 
Shasta River near Yreka 46N/7W-24 Dec. 1958 375 
Smith River near Crescent City 16N/1E-10* April 1951 315 
Trinity River near Burnt Ranch 5N/7E-19* Avril 1958 376 
Trinity River near Hoopa 8N/5E-31* April 1951 | 357, 376 
Trinity River at Lewiston 33N/8W-19 April 1951 | 376 


Van Duzen River near Bridgeville 1N/3E-17* April 1958 376 


e 


Except as indicated below, location is referenced to Mt. Diablo Base and Meridian 
* Humboldt Base and Meridian 

Beginning of record 

All stations sampled monthly 

All stations sampled by Department of Water Resources 
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TABLE B-2 
SAMPLING STATION DATA AND INDEX 


SAN FRANCISCO BAY R&GION (NO. 2) 


a b c d 
Station Location Period Frequency Sampled Analysis 
Station Number of of by on 


Record Sampling poge 


Alameda Creek near Niles ks/1W-15 Dec. 1951 359, 379 


Arroyo Del Valle near Livermore 4s /2E-4 July 1958 379 
Carquinez Straits at Martinez e aN /3W-13 March 1955 
Coyote Creek near Madrone | 9S/3E-9 Jan. 1952 i 359, 379 
Los Gatos Creek near Los Gatos ; | 8s/1w-29 Dec. 1951 i 379 

Napa River near St. Helena 8N/5W-32 Dec. 1951 id } 359, 379 


Sacramento River near Mallard Slough 2N/1E-5 March 1955 


Location is referenced to Mt. Diablo Base and Meridian 

Beginning of record 

All stations sampled monthly 

DWR-Department of Water Resources; USBR-United States Bureau of Reclamation 


aAadp 
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TABLE B-3 
SAMPLING STATION DATA AND INDEX 


CENTRAL COASTAL REGION (NO. 3) 


Station Location” Period” Frequency® Sampled? Analysis 
Station Number of of by on 
Record Sampling Page 
Carmel River at Robles Del Rio 16S/1E-82 July 1952 
Cuyama River near Garey 10N/33W-25** Oct. 1958 


Nacimiento River near San Miguel 258/11E-4 Oct. 1958 361, 381 


Pajaro River at Chittenden 12S/1E-12 Dec. 1951 361, 381 


Salinas River near Bradley 23S/10E-15 Oct. 1958 381 
Salinas River at Paso Robles e 265/12E-33 April 1951 381 


Salinas River near Spreckels 15S/3E-8 Apr. 1951- 361, 381 
ay 1957 - Apr. 1958 


San Antonio River near Pleyto 24S/9E-3 Feb. 1954 381 
San Benito River near Bear Valley Fire Station 15S/7E-28 July 1958 
San Lorenzo River at Big Trees 10S/2W-26 Dec. 1951 
Santa Ynez River at Cachuma Reservoir ! 6N/30W-19** April 1958 
Santa Ynez River near Solvang 6N/31W-22 ** April 1951 
Soquel Creek at Soquel 11S/1W-10 Dec. 1951 


Uvas Creek near Morgan Hill 10S/3E-18 July 1952 


a Except as indicated below, location is referenced to Mt. Diablo Base and Meridian 
* Humboldt Base and Meridian 
** San Bernardino Base and Meridian 

b Beginning of record 

c All stations sampled monthly 

d All stations sampled by Department of Water Resources 


TABLE B-4 
SAMPLING STATION DATA AND INDEX 


LOS ANGELES REGION (NO. 4) 


ce) b c d 
Station Location Period Frequency Sompied Analysis 
Station Number of | of on 
Record | Sompling page 


Colorado River Aqueduct at La Verne 18/W-6 April 1951 


Los Angeles Aoueduct near San Fernando 3N/15W-30 April 1951 


Los Angeles River at Long Beach 4S/13W-26 April 1951 


Los Angeles River at Los Angeles 18/13W-15 April 1951 
Matilija Creek above Matilija Dam 5N/23W May 1953 

Mission Creek at Whittier Narrows 2s/11W-6 April 1951 
Piru Creek near Piru 4N/18W-20 June 1957 


Rio Hondo at Whittier Narrows 2S/11W-6 Avril 1951 


San Gabriel River at Azusa Power House 1N/10W-22 March 1957 
San Gabriel River at Whittier Narrows 2s/11W-5 April 1951 
Santa Clara River at Los Anreles-Ventura County Line 4n/17W-30 April 1951 
Santa Clara River near Santa Paula 3N/21W-12 April 1951 
Santa Paula Creek near Santa Paula 4n/21W-27 dune 1957 
Sespe Creek near Fillmore 4n/20W-12 June 1957 


Ventura River near Ventura 3N/23W-8 May 1951 


Location is referenced to San Bernardino Base and Meridian 

Beginning of record 

M-Monthly, B-Bimonthly, Q-Quarterly, S-Semiannually, C-Composite of 24-hour samples taken each day 
MWD-Metropolitan Water District of Southern California; LADW&P-Los Angeles Department of Water and Power; 
LAHD-Los Angeles Health Department; LBHD-Long Beach Health Department; DWR-Department of Water Resources 


aawDp 
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TABLE 8-5 
SAMPLING STATION DATA AND INDEX 


CENTRAL VALLEY REGION (NO. 5) ! 


a b c d 
Station Location Period Frequency Sampled Analysis * 
Station Number of of by on 
Record Sampling Ppoge 


American River at Fair Oaks March 1951 tq 
Sep 30, 1962 


American River at Fair Oaks Jan. 1938 
American River at Nimbus Dam ON /7E-16 Nov. 1958 365, 387 
American River at Sacramento 8N/5E-3 April 1951 365, 387 
American River, Middle Fork near Auburn 12N/9E-6 July 1958 i 387 
American River, South Fork near Lotus 11N/9E-11 July 1958 Ih 387 


Antelope Creek near Mouth 26N/2N-17 Oct. 1958 391 


Antelope Creek near Red Bluff 27N/2W-8 Oct. 1958 y | 391 ' 
Battle Creek near Cottonwood 29n/2N-6 April 1958 iy | 391 


Bear River near Mouth 13N/4E-20 Nov. 1958 387 


Bear River near wheatland 13N/5E-3 Dec. 1951 y 366, 390 


Big Creek above Pine Flat Dam 128/25E-4 July 1960 389 


Big Chico Creek at Chico 22N/1E-28 Jan. 1959 390 
Big Chico Creek near Chico 22N/2E-9 July 1952 
Butte Creek near Chico 22N/2E-36 July 1952 
Cache Creek near Capay 10Nn /2W-8 Dee. 1951 


Cache Creek near Lower Lake 12Nn /6W-6 April 1951 


Cache Creek, North Fork near Lower Lake 14n /6W-31 Dec. 1951 
Cache Slough below Lindsey Slough 5N/3E-31 April 1952 
Calaveras River at Jenny Lind 6 3N/10E-27 April 1951 
Calaveras River near Stockton 2N/6E-26 July 1958 
Chowchilla River at Buchanan Damsite u 8s/18E-22 Jan. 1958 


Clear Creek near Igo 31N /6W-27 April 1958 


Clear Lake at Lakeport 14N/1oW-24 | April 1951 


Colusa Trough near Colusa 16N /2W-34 Jwly 1952 


Contra Costa Canal at 1st Pump Lift 2N/2E-25 Jan. 1955 
Cosumnes River at McConnell 6N/6E-20 July 1958 | Y | 366, 391 
Cosumnes River at Michigan Bar 8N/8E-36 July 1952 391 
Cottonwood Creek near Cottonwood 29N/3W-7 April 1951 | : 385 
Cottonwood Creek below North Fork Cottonwood Creek 29n /6w-2 Oct. 1958 385 
Cottonwood Creek, South Fork above Cottonwood Creek 29N /4W-17 Nov. 1958 385 
Cow Creek near Millville 31N/3W-32 April 1958 391 


Delta Cross Channel near Walnut Grove 5N/4E-35 Sept. 1952 366 


Delta-Mendota Canal near Mendota - 13S/15E-19 | July 1952 | 366, 391 


Delta-Mendota Canal near Tracy 15/4E-30 July 1952 366, 391 
28/3E-1R July 1955 199, 200, 201 


Dutch Slough at Farrar Park Bridge 2N/3E-22 May 1955 
Elder Creek at Gerber 25N/3W-2 Jan. 1959 


Elder Creek near Paskenta 25N/6W-14 Oct. 1958 


Location is referenced to Mt. Diablo Base and Meridian 

Beginning of record ; 
M-Monthly, B-Bimonthly, Q-Quarterly, S-Semiannually, D-Composites of samples collected daily 

USGS-United States Geological Survey, Quality of Water Branch; USBR-United States Bureau of Reclamaticn; 

DWR-Department of Water Resources; USCE-United States Army Corps of Engineers 
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TABLE 8-5 
SAMPLING STATION DATA AND INDEX 


CENTRAL VALLEY REGION (NO. 5) (Continued) 


a b c d 
Station Location Period Frequency Sampled Analysis 
Station Number of of by on 
Record Sampling Page 


False River at Webb Pump 3N/3E-36 May 1955 Feb = Oct 

Feather River at Nicolaus 12N-3E-12 April 1951 365, 387 
(March 1951- 

Sept. 30, 1964) 208 
Feather River near Oroville 19N/4E-2 April 1951 365, 387 
Feather River below Shanghai Bend 14N/3E-11 duly 1958 387 
Fresno River near Daulton 10S/19E-3 Jan. 1958 392 
Grant Line Canal at Tracy Road Bridge 1S/5E-29 July 1958 392 


Indian Creek near Crescent Mills 26N/9E-25 April 1951 386 


Indian Slough near Brentwood 1N/3E-23 Sept. 1952 DWR 392 
Italian Slough near Mouth 1S/4E-7 Sept. 1952 DwR 392 
Kaweah River below Terminous Dam 178/28E-26 April 1951 (DWR-USCE) 

Kern River near Bakersfield 28S/28E-2 | April 1951 

Kern River below Isabella Dam 26S/33E-30 Sent. 1955 

Kern River near Kernville 235/32E-14 Sent. 1955 

Kings River below North Fork 128/26E-21 Sept. 1955 

Kings River below People's Weir 178/22E-1 Avril 1951 

Kings River below Pine Flat Dam 138/24E-2 Seot. 1955 

Lindsey Slouch near Rio Vista 5N/2B=-25 Oct. 1952 

Little Potato Slough at Terminous 3N/4E-13 Sept. 1952 

McCloud River above Shasta Lake 36N/3W-31 Avril 1951 

Merced River below Exchequer Dam 4S/15E-14 April 1951 

Merced River near Stevinson 6S/9E-36 April 1951 

Mill Creek near Mouth 25N/2W-9 July 1952 


Mokelumne River below Cosumnes River 5N/5E-29 June 1952 
(excent 1956) 


Mokelumne River below Georgiana Slough 3N/4E-7 May 1952 
(except 1956) 


Mokelumne River near Lancha Plana 4N/10E-4 Aoril 1951 388 
Mokelumne River at Woodbridge 4N/6E=34 Avril 1951 365, 387 
Old River at Clifton Court Ferry 1S/4E-20 Sept. 1952 392 

Old River at Holland Tract 2N/4E-19 March 1952 

Old River at Mandeville Island 2N/4E-6 Dec. 1954 

Old River at Orwood Bridge 1N/4E-17 Sept. 1952 392 

Old River near Tracy 28/5E-6 Oct. 1952 392 
Paynes Creek near Red Bluff 28N/2W-3 Oct. 1958 


Pit River near Bieber 37N/7E-34 Oct. 1958 386 


Pit River near Canby 41N/9E-10 April 1951 365, 386 


Pit River near Montgomery Creek 35N/1W-32 April 1951 386 
Pit River, South Fork near Likely 39N/13E-11 Aug. 1958 387 


Putah Creek near Winters 8N/2W-27 Dec. 1951 366, 390 


Red Bank Creek near Red Bluff 26N/ 5W=22 Jan. 1959 391 


Location is referenced to Mt. Diablo Base and Meridian 

Beginning of record 

M-Monthly, B-Bimonthly, (-Guarterly, S-Semiannually, I-Irregular, D-Composites of samples collected daily 
USGS-United States Geological Survey, Quality of Water Branch; USBR-United States Bureau of Reclamation; 
DWR-Department of Water Resources; USCE-United States Army Corps of Engineers 


Baoe 
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TABLE B-5 
SAMPLING STATION DATA AND INDEX 


CENTRAL VALLEY REGION (NO. 5) (Continued) 


a b c d 
Station Location Period Frequency Sampled Analysis 
Number of of on 
Record Sompling page 


Rock Slough near Knightsen 2N/3E-33 Sept. 1952 


Sacramento River at Bend 28N /3'-20 Aug. 1959 385 
May 1955 249 


Sacramento River at Boyers Bend 13N/1E-22 July 1960 252 
Sacramento River at Butte City 19N/1N-32 Aug. 1959 255, 256, 
Sacramento River at Colusa 19N/1i-32 Oct. 1958 385 
Sacramento River above Colusa Trough ln /2E-14 July 1960 386 
Sacramento River at Delta 36N/5N-35 April 1951 


Sacramento River at Freeport 7N/4E-14 June 1960 
June 1960 


Sacramento River near Hamilton City 22Nn/1W-20 April 1951 
Sacramento River at Keswick 32N/5W-28 April 1951 
Sacramento River at Rio Vista 4N /3E-30 April 1951 
Sacramento River at Snodgrass Slough 6N/4-22 June 1938 
Sacramento River et Toland Landing 3N/2E-21 duly 1952 
Sacramento Slough near Knights Landing 11N/2E-20 June 1951 
Salt Slough at San Luis Ranch 9S/11E-7 Nov. 1958 
San Joaquin River at Antioch 2N/2E-18 April 1951 
San Joaquin River at Brandt Bridge 18/6L-9 * 


San Joaquin River at Crows Landing Bridge 68/9E-7 Jan. 1962 
June 1952 


Sen Joaquin River near Dos Palos 118/135-12 Sept. 1938 
San Joaquin River at Fremont Ford Bridge 78/9E-24 July 1955 
San Joaquin River at Friant Dam 11S/21E-7 April 1951 
San Joaquin River at Garwood Bridge 1N/6E-16 Sept. 1952 
San Joaquin River near Grayson 4s/7E-24 April 1951 


San Joaquin River at Hills Ferry Bridge 78/95-3 Oct. 1958 


San Joacuin River at Jersey Point 2N/3E-6 July 1952 

San Joaquin River at Maze Road Bridge 5 38/7E-29 April 1951 
San Joaquin River near Mendota 13S/15E-7 April 1951 
San Joaquin River above Merced River 11S/13E-12 Sept. 1938 
San Joaquin River at Mossdale Bridge 2s/6E-4 Sept. 1952 


San Joaquin River at Patterson Bridge 7 78/9E-3 Jan. 1962 
(at Patterson Water Company) June 1938 


San Joaquin River above Salt Slough 7S/10E-36 Sept. 1955 
San Joaquin River at San Andreas Landing 3N/3E-13 March 1952 


San Joaquin River near Vernalis 3S/6E-13 April 1951 365, 388 
March 1951 292, 293, 294 


San Joaquin River at West Stanislaus ID Intake 4s/7£-10 June 1938 
San Joaquin River at Whitehouse 13S/15E-25 Nov. 1953 


Stanislaus River near Mouth 3S/7E-17 April 1951 


Location is referenced to Mt. Diablo Base and Meridian 
Beginning of record 

* August 1940 - June 1945, March 1948 - December 1955, and March 1957 to date 
M-Monthly, B-Bimonthly, Q-Quarterly, S-Semiannually, D-Composites of samples collected daily, I-Irregular 
DWR-Department of Water Resources; USGS-United States Geological Survey, Quality of Water Branch; 
USBR-United States Bureau of Reclamation; CCSF-City and County of San Francisco 


op 
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TABLE B-5 
SAMPLING STATION DATA AND INDEX 
CENTRAL VALLEY REGION (NO. 5) (Continued) 


a b c 
Station Location Period Frequency Sonipleds Analysis 
Station Number of of by on 
Record Sampling Page 


Stanislaus River below Tulloch Dam 18/12E-1 July 1956 298, 389 
Stockton Ship Channel on Rindge Island 2N/5E-28 Sept. 1952 299 


Stony Creek at Black Butte Dam Site 23N/4W-29 Jan. 1958 300, 385 


Stony Creek near Hamilton City 22N/2W-36 April 1951 301, 365, 385 


Thomes Creek near Mouth 25N/3W-35 Jan. 1959 302, 391 
Thomes Creek near Paskenta 23N/6W-4 Oct. 1958 303, 385 
Tule River below Success Dam 228/28E-3 July 1952 DWR = USCE| 304, 366, 
Tuolumne River below Don Pedro Dam 38/14E-3 April 1951 CCSF 305, 389 
Tuolumne River at Hickman-Waterford Bridge 3S/11E-34 April 1951 CCSF 306, 389 
Tuolumne River at Tuolumne City 4s/8E-7 April 1951 CCSF 307, 366, 
Yuba River at Marysville 15N/4E-18 April 1951 DWR 308, 365, 


Yuba River near Smartsville 16N/6E-20 April 1951 DWR 309, 387 


Location is referenced to Mt. Diablo Base and Meridian 

Beginning of record 

M-Monthly, B-Bimonthly, Q-Quarterly, S-Semiannually, D-Composites of samples collected daily, I-Irregular 
DWR-Department of Water Resources; USGS-United States Geological Survey, Quality of Water Branch; 
USBR-United States Bureau of Reclamation; USCE-United States Army Corps of Engineers; 

CCSF-City and County of San Francisco 


Rep 
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TABLE B-6 
SAMPLING STATION DATA AND INDEX 


LAHONTAN REGION (NO. 6) 


Station 


Station Numoer 


Carson River, East Fork near Markleeville 


Carson River, West Fork at Woodfords 
Lake Tahoe at Bijou 

Lake Tahoe at Tahoe City 

Lake Tahoe at Tahoe Vista 

Mojave River at the Forks 

Mojave River near Victorville 

Susan River at Susanville 

Truckee River near Farad 

Truckee River near Truckee 

Walker River, East near Bridgeport 


Walker River, West near Coleville 


p 


* Humboldt Base and Meridian 
** San Bermardino Base and Meridian 
Beginning of record 
All stations sampled monthly 
All stations sampled by Department of Water Resources 


Baw 


a 
Location 


15N/17E-7 


30N/12E-31 


18N/17E-12 


6N/23E-9 
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10N/20E-27 
11N/19E-34 
13N/18E-33 


16N/17E-14 
3N/3W-18** 
6N/4W-29** 


17N/16E-28 
6N/25E-34 


b 
Period 
of 
Record 


Sept. 1958 


Aug. 1958 


April 1951 


April 1951 


April 1951 


July 1957 


March 1951 


April 1951 


April 1951 


April 1951 


Aug. 1958 


Aug. 1958 


Except as indicated below, location is referenced to Mt. Diablo Base and Meridian 


c 
Frequency 
of 
Sampling 


d 
Sampled 


by 


Analysis 
on 
page 


393 
393 
393 
367, 393 
393 
393 
367, 393 
393 
367, 393 
393 
393 
393 


TABLE B-7 
SAMPLING STATION DATA AND INDEX 


COLORADO RIVER BASIN REGION (NO. 7) 


Station Location” Period” Frequency” Sampled” Analysis 
Number of of by on 
Record Sampling page 
Alamo River near Calipatria 11S/13E-22 March 1951 
Alamo River at International Boundary 17S/16E-18 Feb. 1951 
All-American Canal near Pilot Knob 16S/215-24 May 1953 
Colorado River near Blythe 75/23E-2 May 1953 


Colorado River at Colorado River 3N/27E-28 Nov. 1953 
Aqueduct Intake (Lake Havasu) 


Colorado River below Morelos Dam 85/24W-28* May 1953 395 
Colorado River below Parker Dam 2N/27E-16 April 1951 395 
Colorado River near Topock, Arizona 7N/24E-8 April 1951 395 
Colorado River near Yuma, Arizona 16S/22E-36 April 1951 369, 395 
New River at International Boundary 17S/14E-14 April 1951 \ 395 
New River near Westmoreland 125/13E-30 Feb. 1951 i 395 


Salton Sea at Salton Sea State Park 78/10E-2 March 1955 396 


Whitewater River near Mecca 78/9E-31 July 1957 3% 


Whitewater River near Whitewater 35/3E-2 Feb. 1951 


Except as indicated below, location is referenced to San Bernardino Base and Meridian 
* Gila and Salt River Base and Meridian 
Beginning of record 
M-Monthly, B-Bimonthly, Q-Quarterly, S-Semiannually 
DWR-Department of Water Resources; MWD-Metropolitan Water District of Southern California 


pad 
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TABLE 8-8 
SAMPLING STATION DATA AND INDEX 


SANTA ANA REGION (NO. 8) 


Rao 


Station 
Staticn Numoer 


Chino Creek near Chino 

Lake Elsinore near Elsinore 
Santa Ana River near Arlington 
Santa Ana River near Mentone 
Santa Ana River near Norco 


Santa Ana River below Prado Dam 


Warm Creek at Colton 


Warm Creek at San Bernardino 


Location is referenced to San Bernardino Base and Meridian 
Beginning of record Rg 
M-Monthly, B-Bimonthly, TID-Three times each day 
DWR-Department of Water Resources; CSB-City of San Bernardino 


a 
Location 


2S/8W-36 
68/5W-1 

28/6W-25 
1s/2W-4. 

28/7W-36 
38/7W-29 
1S/4wW-21 


1S/4W-15 


bd 
Period 
of 
Record 


April 1952 
Feb. 1952 
Jan. 1951 
April 1951 
April 1951 
Avril 1951 
April 1951 


April 1951 


c 
Frequency 
of 
Sampling 


d 
Sampled 


by 


Analysis 
on 
poge 


397 
397 
345, 371, 


TABLE 38-9 
SAMPLING STATION DATA AND INDEX 


SAN DIEGO REGION (NO. 9) 


a b c d 
Station Location Period Frequency Sampled Analysis 
Station Numoer of of by on 
Record . Sampling Page 


Escondido Creek at Harmony Grove 125/2W-30 March 1951 347, 373, 399 
Forester Creek at Mission Gorge Road 158/1W-28 March 1954 348 


San Diego River at Mission Gorge Road 168/2W-35 July 1962 349, 399 


San Diego River at Old Mission Dam 158/2W-25 April 1951 350, 373, 399 


San Dieguito River near San Pasqual 138/2W-1 April 1951 Dry in 1962 - 351 


San Luis Rey River near Pala 98 /2W-36 March 1951 352 
Santa Margarita River near Fallbrook 9S/4wW-12 Feb. 1951 353 
Spring Valley Creek near La Pressa 17S/1W-17 March 1958 354, 399 


Tia Juana River at International Boundary 19S/2W-1 April 1951 Dry in 1962 - 355 


Location is referenced to San Bernardino Base and Meridian 
Beginning of record 

All stations sampled bimonthly 

All stations sampled by Department of Water Resources 
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TABLE 8-19 
SPECTROGRAPHIC ANALYSES OF SURFACE WATER 


NORTH COASTAL REGION (No. 1) 


Constituents in parts per billion 


Vanadium 
(v) 


Titanium 


Klamath River below Iron Gate Dam 


Klamath River at Somesbar 


Klamath River near Seiad Valley 


Klamath River near Klamath 


Trinity River near Hoopa 


Eel River, Middle Fork at Dos Rios 


Eel River at Scotia 


Mad River near Arcata 
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Russian River at Guerneville 


Results are less than the figure listed. 


** Results are equal to but slightly less than the figure listed. 
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B-22 


TABLE 
SPECTROGRAPHIC ANALYSES OF SURFACE WATER 


CENTRAL VALLEY REGION (No. 5) 


c 
° 
7) 
. 
o 
a 
” 
rs 
ro] 
a 
c 
v 
= 
a 
= 
rr 
c 
° 
(3) 


Titanium [Vanadium 


Gallium | Germa- 


Iron 


Copper 


Chro- 


Bismuth |Cadmium} Cobalt 


Sacramento River at Keswick 


Sacramento River at Bend 


Sacramento River near Hamilton City 


Stony Creek near Hamilton City 


Sacramento River at Colusa 


Sacramento River above Colusa Trough 


Sacramento River at Freeport 


Sacramento River at Rio Vista 
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Pit River near Canby 


Feather River near Oroville 


Feather River at Nicolaus 


Yuba River at Marysville 


American River at Sacramento 


American River at Nimbus Dam 


Mokelumne River at Woodbridge 


San Joaquin River at Fremont Ford Bridge 


San Joaquin River near Vernalis 


Stanislaus River near Mouth 


Results are less than the figure listed. 


* 


Results are equal to but slightly less than the figure listed. 


we 


*** Results are greater than the figure listed. 


B-23 


TABLE 
SPECTROGRAPHIC ANALYSES OF SURFACE WATER 
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Solid Al 
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Stanislaus River Mouth 
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9/' 


blw Exchequer Dam 5/10 
blw Pine Flat Dam 5/1 


Merced River 


32A 


9/3 


Kings River 


33B 


blw North Fork 


Kings River 


33C 


Doe BS 


2.9 t 4.5 


OG. tune 


Onl = Ore 


abv Pine Flat Dam 5/1 


Big Creek 


33D 


5/8 
ahs 


blw Terminous Dam 5/8 


blw Peoples Weir 


Kings River 


34 


9/5 


Kaweah River 


35 


TABLE 8-32 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) (continued) 


Near 


Stream 


Sta. 
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Solid Alpha 


Dissolved Alpha 


No. 


Bakersfield 


Kern River 


36 


9/4 


blw Isabella Dam 5/1 


Kern River 


36A 


Kernville 


Kern River 


36B 


Lakeport 


Clear Lake 


ra 


Lower Lake 


Cache Creek 


ho 


Wheatland 


Bear River 


78 
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Cache Creek, NF Lower Lake 


719 


Capay 


Cache Creek 


80 


Winters 


Putah Creek 


81 


Op) 2% hoe 


oe (oes ely g 


5/14 SONS Ole 0.0 eaOne 


Chico 


Big Chico Creek 


85A 


Colusa Trough Colusa 


87 


Sacramento River Butte City 


87A 


TABLE 


TABLE B-32 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) (continued) 


Dissolved Beta [_ Solid Beta 


Micro-micro curies per liter 


Solid Alpha 


Dissolved Alpha 


= 
So 
o 
Ze 


Millville 


Cow Creek 


88A 


Cottonwood 


Battle Creek 


88B 


Mouth 


Antelope Creek 


88c 


4.6 


eo ies 


Gale deen 


Red Bluff 5/17 olives voy") G.0: 2 0.2 


Redbank Creek 


88D 


Red Bluff 


Antelope Creek 


88E 


Red Bluff 


Paynes Creek 


88G 
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blw Success Dam 


Tule River 


91 


Mendota 


Delta Mendota 
Canal 


92 


Tracy 


Delta Mendota 
Canal 


93 


Michigan Bar 


Cosumnes River 


94 


Peels antl) 


O.2itnOee es ne 


5/10 0.24 0.2 


McConnell 


Cosumnes River 


gla 


O20 2 Bele 


O,ort tk 


OnOn ORS @),0) 4 One 


5/7 
5/7 


Gerber 


Elder Creek 


95A 


95B 


Ol = One decd elk Dao ee 


(0) 0) & Osi 


Mouth 


Thomes Creek 


TABLE 8-32 


RADIOASSAY OF SURFACE WATERS 


CENTRAL VALLEY REGION (NO. 5) (continued) 
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Brentwood 


Indian Slough 


107 


Orwood Bridge 


Old River 


108 


Knightsen 


Rock Slough 


109 


5.7 t 5 


o.2 t 4.4 


0.3 


@gil 25 Oa 0.5% 


5/7 
5/7 


Daulton 


Fresno River 


113 


0.0 © 4.6 


0.0; = 16 


Orb 4Gn2 


0.6) O-2 


Chowchilla River Raymond 


114 


Sis 


B— 


TABLE 


TABLE B-33 


RADIOASSAY OF SURFACE WATERS 


LAHONTAN REGION (NO. 6) 


[ bas | 


Micro-micro curies per liter 


Near 


Dissolved Beta ok Solid Beta 


Solid Alpha 


Dissolved Alpha 


Susanville 


Susan River 


17B 


Tahoe Vista 


Lake Tahoe 


af 


Tahoe City 


Lake Tahoe 


38 


ijou 


Lake Tahoe 


39 


+1 +1 +t 41 
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Victorville 


Mojave River 


67 


The Forks 


Mojave River 


67A 


Carson River, EF Markleeville 


alas) 


115A Carson River, WF Woodfords 


Coleville 


West Walker R 


116 


Bridgeport 


116A East Walker R 


B=34 


TABLE 


RADIOASSAY OF SURFACE WATERS 


COLORADO RIVER BASIN REGION (NO. 7) 
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Solid Al 


Dissolved Alpha 


Topock, Arizona 


Colorado River 


54 


blw Parker Dam 


Colorado River 


oy) 


O10 2) oe 


Onl 23: (0) 


9/5 0.2 t 0.2 


Yuma, Arizona 


Colorado River 


56 


Pilot Knob 


All American 


56A 


Canal 


blw Morelos Dam 


Colorado River 


56B 


Blythe 


Colorado River 


56C 
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Int'l Boundary 


New River 


oi 


Westmoreland 


New River 


58 


5/10 
9/5 


Int'l Boundary 


Alamo River 


29 


Calipatria 


Alamo River 


60 


Whitewater River Whitewater 
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TABLE 8B-35 


RADIOASSAY OF SURFACE WATERS 


SANTA ANA REGION (NO. 8) 
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Dissolved Beto |. Solid Beta 


Dissolved Alpha 


Colton-F Street 


Warm Creek 


50B 


Arlington 


Santa Ana River 


51 


Prado Dam 


Santa Ana River 


51A 


Mentone 


Santa Ana River 


51B 


Norco 


Santa Ana River 


51E 
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O.2 2 0.2 Aue = 5.1 


O40) 2 O)f2 
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Chino Creek 
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dav 


Miles 
from 
Station Golden 


Gate 
(a) 


Sobrante Beach 


Crockett 


Benicia 


Martinez (c) 


West Suisun 


Innisfail Ferry 


Port Chicago 


Spoonbill Creek 


Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 


Isleton Bridge 


Antioch 

Antioch Bridge 
Jersey Island 
Threemile Slough 


Oulton Point 


San Andreas Landing 


Opposite Central Landing 


Dutch Slough 
East Contra Costa Irrigation District 
Clifton Court Ferry 


Mossdale Bridge 


Vernalis 


@ Mileage measured to station along main channel. 


Time 
Interval 


(o) 


TABLE 8-37 


DESCRIPTION OF SALINITY OBSERVATION STATIONS 


1961-62 Water Year 


Location 


SAN FRANCISCO, SAN PABLO, AND SUISUN BAYS 


South shore of San Pablo Bay from wharf approximately 1.5 miles upstream from 
Point Pinole. 


West end of Carquinez Strait, south shore, 0.2 mile east of Carquinez Bridge 
on whart of C. and H Sugar Refinery Corporation. 


East end of Carquinez Strait, north shore, 1.1 miles west of Southern Pacific 
Company railroad bridge at Benicia Arsenal. 


Fast end of Carquinez Strait, south shore, 1.0 mile west of Southern Pacific 
Company railroad bridge at Municipal Ferry Slip. (Bulls Head Point.) 


West end of Suisun Bay, north shore, 2.5 miles northeast of Southern Pacific 
railroad bridge at service pier of U. S. Maritime Commission, Reserve Fleet 
mooring area. 


Montezuma Slough, about one east of junction with Cutoff Slough near north 
end of Grizzly Island. 


South shore of Suisun Bay at U. S. Naval ammunition loading wharf below 
Port Chicago. 


At Sacramento Northern Railroad crossing. 


East end of Suisun Bay, south shore, at Pittsburg Yacht Harbor. 


SACRAMENTO RIVER DELTA 
Sacramento River, north bank at junction with San Joaquin River. 
Sacramento River, south bank, 5.9 miles downstream from Rio Vista. 
At junction of slough and Sacramento River. 
At highway bridge near northerly limits of Rio Vista. 


Sacramento River, one mile upstream from Isleton. 


SAN JOAQUIN RIVER DELTA 
San Joaquin River at City Water Works pumping plant. 
South shore San Joaquin River at Antioch Bridge. 
San Joaquin River, left bank approximately 1.5 miles below mouth of False River. 
Threemile Slough, west bank, of junction of slough with the San Joaquin River. 


San Joaquin River, right bank, three miles upstream from junction of Threemile 
Slough. 


San Joaquin River, right bank, one mile below the mouth of the Mokelumne River. 


Mokelumne River on Andrus Island directly opposite Central Landing on 
Bouldin Island. 


At Bethel Island Bridge. 
Indian Slough at East Contra Costa Irrigation District pumping plant. 
Old River just below junction with Grant Line Canal. 


San Joaquin River at U. S. 50 Highway crossing about three miles southwest of 
Lathrop. 


San Joaquin River at Durham Ferry Bridge above tidal influence. 


For stations off the main channel, the mileage shown is the same distance along the main 
channel to a point whereon the time of the occurrence of the tidal phase is the same as that of the observation station. 

b Time interval between high tide at Golden Gate and time for taking samples at station. 

ec As of September 22, 1962, sampled from Shell Oil Company dock, about 0.6 mile downstream from Southern Pacific Company railroad bridge. 
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Station (a) 


Sacramento-San Joaquin System 
Unimpaired Runoff in 
percent of average (da) 


TABLE B-38 


MAXIMUM OBSERVED SALINITY AT BAY AND DELTA STATIONS 


In parts of chloride per million parts of water*™ 


c 


Sobrante Beach’ 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 


Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 


TIsleton Bridge 


Water 


Year 


14200 | 19000 
13200 | 16600 
1o4oo | 15100 
8900 | 11900 
7900 12600 
5780 
6900 | 12500 
2800 6400 


1200 7800 


Sacramento 


783 


16200 
15300 
12300 
11900 
11200 
5200 
9750 
Loko 
3440 


13800 
11900 
12100 
7150 
71520 
3040 


River Delta 


foil Ei fee een 


San Francisco, San Pablo, and Suisun Bays 


17200 
15000 
19200 
10200 
13200 
9640 
15640 
6270 
5110 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 

Opposite Central Landing 

Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 


Mossdale Bridge 


Vernalis (f) 


* Ocean water contains approximately 18,200 parts per million. 
** Prior to 1962 water year, the samples were collected at Point Pinole, 1.5 miles downstream from present station. 


a For location see Plate 


d Average taken as mean annuel unimpaired flow at foothill stations 
of major tributaries for 50-year period October 1907 through 


b Releases of stored water from Shasta Lake commenced in 19/4. 
c¢ Releases of stored water from Folsom Reservoir commenced in 1956. 


e 
¢ 


San Joaquin 


354 3320 
2360 


September 1957. 
No record. 


River Delta 


Station located above tidal action. 
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al = 


ee 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


TABLE R39 


SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


October 1961 


San Francisco, San Pablo, and Suisun Bays 


12700 
12100 
11400 
10300 
a 5240 


3520 
ab 3980 


13800 
10600 
12500 
7480 

da 5420 
T490 
2960 


Sacramento River Delta 


San Joaquin River Delta 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


Taken after low-high tide. 

Taken on following day. 

Taken two days later. 

Taken over one hour off scheduled time. 


Rowcm * 
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San Francisco, San Pablo, and Suisun Bays 


Sacramento River Delts 


Samples taken at four-day intervals approximately one and one-half hours after high high tide. 


e Taken on preceding day. 
f Taken two days earlier. 
g Station located above tidal action. 


Station 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


TABLE B-39 (Continued) 


SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


December 1961 


Pitts caries a 


San Francisco, San Pablo, and Suisun Bays 


Sacramento River Delta 


232 | 


20 
16 
14 


San Joaquin River Delta 


65 123 
37 


ek 

d 22 

20 al 
16 16 
46 41 
83 76 
175 184 
204 @ 223 
211 a 232 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


January 1962 


inersnn jira (ines || | al 


San Francisco, San Pablo, and Suisun Bays 


12800 
11000 
8040 
a 7610 
6460 
3500 


d 13300 
11000 
8610 
8300 
5660 
3380 


2250 
ad 1030 


12700 
11400 
9390 


12300 
9220 
7020 
8590 
5160 

d 3540 
3460 
1550 


3640 
THLO 
1490 
1270 


1550 
ab 1260 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Sacramento River Delta 


738 T9T 
80 167 
23 21 
13 14 
3 13 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


Taken after low-high tide. 
Taken on following day. 

Taken two days later 
Taken over one hour 


fBoep * 


San Joaquin River Delta 


Samples taken at four-day intervals approximately one and one-half hours after high high tide. 


e Taken on preceding day. 
f Taken two days earlier. 
@ Station located above tidal action. 


? scheduled time. 
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TABLE B-39 (Continued) 
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


February 1962 


ae ee ee ec 


San Francisco, San Pablo, and Suisur Bays 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


March 1962 


oe oan: ae Re 
ee Ee | ef ek at | ec 


San Francisco, San Pablo, and Suisun Bays 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Sacramento River Delta 


17 16 
16 d 12 
10 16 
7 12 
7 10 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


aahboh 


San Joaquin River Delta 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


* Samples taken at four-day intervals approximately one and one-half hours after high high tide. 

a Taken after low-high tide. e Taken on preceding day. 

b Taken on following day. f Taken two days earlier. 

ce Taken two days later. g Station located above tidal action. 
d Taken over one hour off scheduled time. 
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TABLE B-39 (Continued) 


* 
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS 


In parts of chloride per million parts of water 


April 2 


Station 


San Francisco, San Pablo, and Suisun Bays 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Sacramento River Delta 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


Station 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


Samples taken at four-day intervals approximately one and one-half hours after high high tide. 


Bacp * 


Taken 
Taken 
Taken 
Taken 


after low-high tide. 

on following day. 

two days later. 

over one hour off scheduled time. 


e Taken on preceding day. 
f Taken two days earlier. 
g Station located above tidal action. 
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TABLE B-39 (Continued) 
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


June 1962 


Station 
SS See 


San Francisco, San Pablo, and Suisun Bays 


Sobrante Beach a 12000 a 12900 
Crockett . 10100 

Benicia 52. 8350 9280 
Martinez 3 a 5700 a 94bo 
West Suisun 5 7360 7170 
Innisfail Ferry ¥ a 689 1130 
Port Chicago 4880 d 3740 
Spoonbill Creek a 329 389 
Pittsburg a 132 204 


Sacramento River Delta 


Collinsville 181 

Emmaton a 25 

Threemile Slough Bridge 9 : 
Rio Vista Bridge 8 | 
Isleton Bridge 7 ‘ 


San Joaquin River Delta | 


Antioch a 23 a 59 

Antioch Bridge 5 a 28 

Jersey Island ; 

Threemile Slough a 13 : 

Oulton Point 15 

San Andreas Landing 12 : 

Opposite Central Landing 7 

Dutch Slough 21 

East Contra Costa Irrigation District u 4k ; 

Clifton Court Ferry 4) : 

Mossdale Bridge 45 

Vernalis (g) 43 : 
: 


Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


| 
7 
Sobrante Beach | 
7 
| 


Sacramento River Delta 


Collinsville a 1940 
Emmaton a 113 b 4ge 
Threemile Slough Bridge 27 187 
Rio Vista Bridge 10 12 
Isleton Bridge 10 1 


San Joaquin River Delta 


Antioch 5 

Antioch Bridge ! 
Jersey Island 
Threemile Slough 
Qulton Point 
San Andreas Landing 4 
Opposite Central Landing 4 
Dutch Slough f 
East Contra Costa Irrigation District ‘ 
Clifton Court Ferry 

Mossdale Bridge 

Vernalis (g) 


* Samples taken at four-day intervals approximately one and one-half hours after high high tide. 6 
@ Taken after low-high tide. e Taken on preceding day. 

b Taken on following day. f Taken two days earlier. r 
c Taken two days later. g Station located above tidal action. j 
dad Taken over one hour off scheduled time. 
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TABLE B-39 (Continued) 
SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


August 1962 


ae face 5 ae ea A ea ee ree 


San Francisco, San Pablo, and Suisun Bays 


Station 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


Station 


San Francisco, San Pablo, and Suisun Bays 


Sobrante Beach a 14900 a 14500 14400 a 14100 
Crockett 11400 e 12200 12500 12700 e 10200 
Benicia 10600 e 11500 9150 9080 8400 
Martinez 9 ad 7920 a 9770 9960 
West Suisun 8640 9210 6890 8680 6570 
Innisfail Ferry a 4530 a 4340 3550 3400 
Port Chicago 7920 6600 6420 5380 
Spoonbill Creek a 226 a 2450 a 1890 a 1790 a 1180 
Pittsburg a 1230 a 590 a 849 a 613 


Sacramento River Delta 


Collinsville 1400 37 a 660 
Emmaton abd 86 a 98 a 151 
Threemile Slough Bridge slaial 75 a 5l 
Rio Vista Bridge 10 15 14 
Isleton Bridge 16 14 


San Joaquin River Delta 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 
Vernalis (g) 


* Samples taken at four-day intervals approximately one and one-half hours after high high tide. 

a Taken after low-high tide. e Taken on preceding day. 

b Taken on following day. f Taken two days earlier. 

c Taken two days later. g@ Station located above tidal action. 
d Taken over one hour off scheduled time. 
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Station 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


TABLE B-39 (Continued) 


SALINITY OBSERVATIONS AT BAY AND DELTA STATIONS” 


In parts of chloride per million parts of water 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


August 1962 


a ee oe ek ee ie ee 


San Francisco, San Pablo, and Suisun Bays 


Sacramento River Delta 


a 163 335 
a 91 67 
20 13 
all 10 


San Joaquin River Delta 


Station 


Sobrante Beach 
Crockett 
Benicia 
Martinez 

West Suisun 
Innisfail Ferry 
Port Chicago 
Spoonbill Creek 
Pittsburg 


15500 
11400 
10600 
ad 7920 
8640 
a 4530 
7920 
a 2260 
a 1230 


San Francisco, San Pablo, and Suisun Bays 


a 14900 
e 12200 
e 11500 
a 97710 
9210 

a 4340 
6600 

a 2450 
a 590 


14400 
12700 
9080 


8680 
3550 
6420 

a 1790 
a 849 


a 14500 
12500 
9150 


6890 


a 1890 


a 14100 
e 10200 
8400 
9960 
6570 
3400 
5380 
1180 

a 613 


Collinsville 

Emmaton 

Threemile Slough Bridge 
Rio Vista Bridge 
Isleton Bridge 


Sacramento River Delta 


a 660 
a 151 
aol 

am 

14 


Antioch 

Antioch Bridge 

Jersey Island 

Threemile Slough 

Oulton Point 

San Andreas Landing 
Opposite Central Landing 
Dutch Slough 

East Contra Costa Irrigation District 
Clifton Court Ferry 
Mossdale Bridge 

Vernalis (g) 


Taken after low-high tide. 
Taken on following day. 
Taken two days later. 


Rap * 


a 613 
316 


ad 122 
ad 104 
a OL 

a 22 

a 165 

a 78 

a 39 

a 181 
172 


Taken over one hour off scheduled time. 


e 
f 
& 


San Joaquin River Delta 


Samples taken at four-day intervals approximately one and one-half hours after high high tide. 


Taken on preceding day. 
Taken two days earlier. 
Station located above tidal action. 
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CONTROL REGION 


SAMPLING STATION 
(Refer to index In Appendix 8. 
for list of stations) 


PLATE! 


STATE OF CALIFORNIA 
THE RESOURCES AGENCY 
DEPARTMENT OF WATER RESOURCES 
DIVISION OF RESOURCES PLANNING 


QUALITY OF SURFACE WATER 
IN CALIFORNIA 1962 


LOCATION OF STREAM 
SAMPLING STATIONS 


SCALE OF MILES 
o_o yo _20 
——$$—— 


SALINITY OBSERVATION STATIONS 


Stations shown on map: 


Stations 


Spoonbill Creek 
Pittsburg 

Collinsville 

Eomaton 

Threenile Slough Bridge 
Rio Vista Bridge 


Isleton Bridge 


Antioch 
Antioch Bridge 
Jersey Island 


Thveemile Slough 


2 Oulton Point 


San Andreas Landing 


Opposite Central Landing 


5 Duteh Stough 
East Contra Costs Irrigation District 
Clitton Court Ferry 


Mossdale Bridge 
Vernalis 

off map. 

Sobrante Beach 
Crockett 
Benicia 
Martinex 

Hest Suisun 
Innisfail Fetry 


Port Chicago 


Nole: For description of station locations see Appendix B. 
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